Imitation as a Function of Drive, Reinforcement, and Stimulus Ambiguity by Larson, Anne V.
W&M ScholarWorks 
Dissertations, Theses, and Masters Projects Theses, Dissertations, & Master Projects 
1967 
Imitation as a Function of Drive, Reinforcement, and Stimulus 
Ambiguity 
Anne V. Larson 
College of William & Mary - Arts & Sciences 
Follow this and additional works at: https://scholarworks.wm.edu/etd 
 Part of the Behavior and Behavior Mechanisms Commons, and the Psychology Commons 
Recommended Citation 
Larson, Anne V., "Imitation as a Function of Drive, Reinforcement, and Stimulus Ambiguity" (1967). 
Dissertations, Theses, and Masters Projects. Paper 1539624639. 
https://dx.doi.org/doi:10.21220/s2-hyk3-qj72 
This Thesis is brought to you for free and open access by the Theses, Dissertations, & Master Projects at W&M 
ScholarWorks. It has been accepted for inclusion in Dissertations, Theses, and Masters Projects by an authorized 
administrator of W&M ScholarWorks. For more information, please contact scholarworks@wm.edu. 
IMITATION AS A FUNCTION OF DRIVE,
/ /
REINFORCEMENT, AND STIMULUS AMBIGUITY
A T h e s i s  
P r e s e n t e d  t o  
The F a c u l t y  o f  t h e  D e p a r tm e n t  o f  P sy c h o lo g y  
The C o l l e g e  o f  W i l l i a m  and Mary i n  V i r g i n i a
I n  P a r t i a l  F u l f i l l m e n t  
Of t h e  R e q u i re m e n ts  f o r  t h e  D eg ree  o f  
M a s te r  o f  A r t s
By
Anne V. L a r s o n
1967
ProQ uest Num ber: 10625046
All rights reserved
INFORMATION TO ALL USERS 
The quality o f this reproduction  is d e p e n d e n t  upon  th e  quality of th e  c o p y  subm itted .
In th e  unlikely e v e n t th a t th e  au thor did no t sen d  a  c o m p le te  m anuscript 
a n d  th e re  a re  missing p a g e s , th e se  will b e  n o ted . Also, if m aterial h a d  to  b e  rem o v ed ,
a  n o te  will in d ica te  th e  deletion .
uest
ProQ uest 10625046
Published by ProQ uest LLC (2017). C opyright of th e  Dissertation is held by th e  Author.
All rights reserved.
This work is p ro te c te d  ag a in st unauthorized copying  under Title 17, United S tates C o d e
Microform Edition © ProQ uest LLC.
ProQ uest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106 - 1346
APPROVAL SHEET
T h is  t h e s i s  i s  s u b m i t t e d  i n  p a r t i a l  f u l f i l l m e n t  o f  
t h e  r e q u i r e m e n t s  f o r  t h e  d e g r e e  o f  
M a s te r  o f  A r t s
A pproved"^  May 1967
Q. \JLvv<>~v
A. J o h n s t o n ,  P
P e t e r  L. D e rk s ,  P h .D .
S t a n l e y B . /W i l l i a m s ,  Ph.D .
ACKNOWLEDGMENTS
The w r i t e r  w ould l i k e  t o  e x p r e s s  h e r  s i n c e r e  a p p r e c i a t i o n  to  D r.  
R. A. J o h n s t o n  f o r  h i s  p a t i e n t  g u id a n c e  and a d v i c e  t h r o u g h o u t  t h i s  
i n v e s t i g a t i o n .  I n  a d d i t i o n  s h e  i s  i n d e b te d  t o  D r . S. B. W i l l i a m s  and  
D r. P . L. D erks  f o r  t h e i r  v a l u a b l e  a s s i s t a n c e .
TABLE OF CONTENTS
ACKNOWLEDGMENTS   , i i i
LIST OF T A B L E S .................................................  v
LIST OF FIG U R ES...................................... , .......................  v i
ABSTRACT   . . . . . .  v i i
INTRODUCTION............................................................... .. . 2
METHOD  ..............................................................................................  13
RESULTS  ................................................................  18
DISCUSSION  ............................................  31
APPENDICES . .  ...................................................................... 37
BIBLIOGRAPHY........................................................................  55
LIST OF TABLES
T a b le  Page
1 . Means and  s t a n d a r d  d e v i a t i o n s  f o r  t h e  f o u r  b lo c k s  o f  f i v e  
c r i t i c a l  a c q u i s i t i o n  t r i a l s  .............................................................................  19
2 . A n a l y s i s  o f  v a r i a n c e  o f  i m i t a t i v e  r e s p o n s e s  f o r  t h e  20 
c r i t i c a l  a c q u i s i t i o n  t r i a l s  ......................................................................   22
3 .  Means and  s t a n d a r d  d e v i a t i o n s  on  t h e  10 c r i t i c a l  e x p e r i ­
m e n ta l  t r i a l s  f o r  e a c h  l e v e l  of^ s t i m u l u s  a m b i g u i t y .......................  24
4 .  A n a l y s i s  o f  v a r i a n c e  o f  i m i t a t i v e  r e s p o n s e s  on  t h e
c r i t i c a l  e x p e r i m e n t a l  t r i a l s  .......................................................   28
v
LIST OF FIGURES
F i g u r e  Page
1 . Example o f  low  a m b ig u i ty  s t i m u l i  u s e d  d u r in g  t h e  e x p e r i ­
m e n ta l  t r i a l s .  "A" and "B" w ere  d i s c r i m i n a b l e  a p p r o x i ­
m a te ly  87% o f  t h e  t im e  d u r in g  t h e  two p i l o t  s t u d i e s   15
2 . Mean number o f  i m i t a t i v e  r e s p o n s e s  p e r  b lo c k  o f  f i v e  
c r i t i c a l  a c q u i s i t i o n  t r i a l s  f o r  h ig h  and low d r i v e  Ss
u n d e r  80% and 20% r e i n f o r c e m e n t .....................................................................  21
3 . Mean number o f  i m i t a t i v e  r e s p o n s e s  on t h e  10 c r i t i c a l  
e x p e r i m e n t a l  t r i a l s  f o r  e a c h  l e v e l  o f  s t i m u l u s  a m b ig u i ty  
a s  a  f u n c t i o n  o f  p r o b a b i l i t y  o f  r e i n f o r c e m e n t  and d r i v e
l e v e l ................................................................ ........................................................... 26
4 . P e r c e n t a g e  c o r r e c t  r e s p o n s e s  f o r  e a c h  o f  t h e  a m b ig u i ty  
l e v e l s  f o r  t h e  t o t a l  c r i t i c a l  and n o n c r i t i c a l  e x p e r i ­
m e n ta l  t r i a l s  a s  a  f u n c t i o n  o f  l e v e l  o f  r e i n f o r c e m e n t
and  d r i v e ..................................................................................        30
ABSTRACT
W hile  t h e r e  i s  c o n s i d e r a b l e  e v id e n c e  t h a t  m a tc h e d -d e p e n d e n t  
i m i t a t i o n  i s  a  f u n c t i o n  o f  p r o b a b i l i t y  o f  r e i n f o r c e m e n t ,  many s t u d i e s  
h av e  fo u n d  p e r s i s t e n t l y  l a r g e  i n t e r i n d i v i d u a l  d i f f e r e n c e s  i n  t h i s  
r e s p e c t  (K a n a re f f  & L a n z e t t a ,  1 9 6 0 ) .  T h e re  i s  some e v id e n c e  to  s u g g e s t  
t h a t  d r i v e  l e v e l  may be one  s o u r c e  o f  t h e s e  d i f f e r e n c e s .  The p r e s e n t  
e x p e r im e n t  was an  a t t e m p t  t o  i n v e s t i g a t e  t h e  r e l a t i o n s h i p  b e tw ee n  
m a tc h e d -d e p e n d e n t  r e s p o n d in g  and d r i v e  l e v e l  a s  a  f u n c t i o n  o f  r e i n f o r c e ­
m ent and s t i m u l u s  a m b ig u i ty  i n  t h e  c o n t e x t  o f  H u l l i a n  l e a r n i n g  t h e o r y .
T h re e  l e v e l s  o f  s t i m u l u s  a m b ig u i ty  o f  a  b i n a r y  t a s k  had b een  
s e l e c t e d  on t h e  b a s i s  o f  t h e  p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s  g iv e n  to  
t h e  s t i m u l i  d u r in g  two p i l o t  s t u d i e s .  F o r  t h e  40 a c q u i s i t i o n  t r i a l s  
o n l y ,  i m i t a t i v e  r e s p o n s e s  to  h ig h  a m b ig u i ty  s t i m u l i  w ere  m a n ip u la t e d  
th r o u g h  80% o r  20% m odel r e i n f o r c e m e n t  s c h e d u l e s .  T h i r t y  h ig h  and low 
d r i v e  _Ss, s e l e c t e d  on  t h e  b a s i s  o f  t h e  T a y lo r  M a n i f e s t  A n x ie ty  S c a l e ,  
w ere  r u n  i n  l i k e - s e x e d  p a i r s  w i t h  a m odel u n d e r  e a c h  r e i n f o r c e m e n t  
c o n d i t i o n .  D u r in g  t h e  58 e x p e r i m e n t a l  t r i a l s  a l l  t h r e e  l e v e l s  o f  s t i m ­
u l u s  a m b ig u i ty  w ere  p r e s e n t e d .  I m i t a t i o n  was m e asu re d  on t h e  20 a c q u i ­
s i t i o n  and t h e  10 e x p e r i m e n t a l  t r i a l s  u n d e r  e a c h  l e v e l  o f  a m b ig u i ty  to  
w h ich  t h e  m odel a c t u a l l y  g av e  an  i n c o r r e c t  r e s p o n s e .
I t  was assum ed t h a t  t h e  a s s o c i a t i v e  s t r e n g t h  o f  m a tc h e d -d e p e n d e n t  
r e s p o n d in g  w ould  be  a p o s i t i v e  f u n c t i o n  o f  t h e  l e v e l  o f  r e i n f o r c e m e n t  
and s t i m u l u s  a m b ig u i t y .  I n  a d d i t i o n  i t  was p r e d i c t e d  t h a t  t h e  e x c i t a ­
t o r y  p o t e n t i a l  o f  t h e  p r e d o m in a n t  r e s p o n s e  d u r in g  t h e  l a t e r  s t a g e s  o f  
a c q u i s i t i o n  and  d u r in g  t h e  e x p e r i m e n t a l  t r i a l s  would be  a m u l t i p l i c a t i v e  
f u n c t i o n  o f  _Sf s d r i v e  l e v e l .
The r e s u l t s  p r o v id e d  e v id e n c e  t h a t  i m i t a t i o n  c a n  be  i n s t r u m e n t a l l y  
c o n d i t i o n e d ;  how ever ,  t h e  a c q u i s i t i o n  o f  t h e  r e i n f o r c e d  r e s p o n s e  was 
lo w e r  t h a n  i n  p r e v i o u s  e x p e r i m e n t s .  T h i s  may h ave  b een  due  to  t h e  f a c t  
t h a t  p o s i t i v e  s a n c t i o n s  f o r  i m i t a t i o n  w ere  n o t  h i g h l y  s t r e s s e d .  The 
a s s o c i a t i v e  s t r e n g t h  o f  i m i t a t i o n  f o r  e a c h  o f  th e  t h r e e  l e v e l s  o f  
a m b ig u i ty  was i n  d i r e c t  c o n t r a d i c t i o n  to  t h e  f i n d i n g s  o f  t h e  p i l o t  
s t u d i e s .  I n  t h e  a b s e n c e  o f  any o b s e rv e d  m e t h o d o lo g i c a l  e r r o r  no i n t e r ­
p r e t a t i o n  o f  t h e  h i g h l y  s i g n i f i c a n t  u n e x p e c te d  r e s u l t s  seemed p o s s i b l e .  
The s i g n i f i c a n t  r e l a t i o n s h i p  b e tw ee n  m a tc h in g  b e h a v i o r  and  d r i v e  l e v e l  
r e p o r t e d  by Mangan, Q u a r te r m a in ,  and  Vaughan (1960) was n o t  fo u n d .  I t  
was s u g g e s te d  t h a t  had t h e  p r e s e n t  e x p e r im e n t  b een  d e s ig n e d  to  m axim ize  
s i t u a t i o n a l  s t r e s s  t h e  r e s u l t s  m ig h t  h av e  b een  s i m i l a r  t o  t h o s e  o b ta in e d  
by Mangan e t  a l .
IMITATION AS A FUNCTION OF DRIVE, 
REINFORCEMENT, AND STIMULUS AMBIGUITY
INTRODUCTION
M i l l e r  and D o l l a r d  v ie w  i m i t a t i o n  a s  an  exam ple  o f  i n s t r u m e n t a l  
c o n d i t i o n i n g  i n  w h ich  "m atched  o r  s i m i l a r  a c t s  a r e  evoked i n  two p e o p le  
and  c o n n e c te d  t o  a p p r o p r i a t e  c u e s "  ( M i l l e r  & D o l l a r d ,  1 9 41 , Pp 1 0 ) .
They c o n s i d e r  i m i t a t i o n  t o  be  o f  m a jo r  im p o r ta n c e  to  l e a r n i n g  t h e o r i s t s  
a s  i t  p r o v i d e s  a  m eans o f  h a s t e n i n g  t h e  p r o c e s s  o f  s o c i a l  l e a r n i n g .  
W h ile  i m i t a t i o n  r e c e i v e d  c o n s i d e r a b l e  a t t e n t i o n  d u r in g  t h e  e a r l i e r  p a r t  
o f  t h e  c e n t u r y ,  m o s t  o f  t h e  r e s e a r c h  c e n t e r e d  on t h e  ,q u e s t i o n  o f  
w h e th e r  i n n a t e  i m i t a t i o n  c o u ld  be  e x p e r i m e n t a l l y  d e m o n s t r a t e d .  M i l l e r  
and  D o l l a r d f s w ork  (1941) r e p r e s e n t s  t h e  f i r s t  a t t e m p t  t o  i n t e g r a t e  
com plex  s o c i a l  phenomena i n t o  a  t h e o r y  o f  i m i t a t i o n  th r o u g h  b a s i c  
l e a r n i n g  p r i n c i p l e s .
The p r i n c i p l e s  o f  t h e i r  t h e o r y  a r e  d e r i v e d  from  P a v lo v  (1 9 2 7 ) ,  
T h o rn d ik e  (1 9 1 1 , 1914 , 1 9 4 0 ) ,  W atson (1 9 1 9 ) ,  and  may be  c o n s i d e r e d  a s  
an  in f o r m a l  e x p o s i t i o n  o f  t h e  s u b s t a n c e  o f  H u l l i a n  l e a r n i n g  t h e o r y  
( H i l g a r d ,  1 9 4 8 ) .  A c c o r d in g ly  t h e  f o u r  e s s e n t i a l  p r i n c i p l e s  i n  i m i t a ­
t i v e  l e a r n i n g  a r e  d r i v e ,  c u e ,  r e s p o n s e ,  and r e w a r d ,  R e in f o rc e m e n t  i s  
g iv e n  p r im a r y  e m p h a s is  a s  i t  d e t e r m i n e s  w hat r e s p o n s e  w i l l  be  l e a r n e d .  
M i l l e r  and  D o l l a r d  u s e  t h e s e  f a c t o r s  n o t  o n ly  a s  a  b a s i s  f o r  t h e  i n t e r ­
p r e t a t i o n  o f  t h e  phenomena o f  c o n d i t i o n i n g ,  b u t  a l s o  a s  a  t h e o r e t i c a l  
b a s i s  f o r  t h e  i n t e g r a t i o n  and i n t e r p r e t a t i o n  o f  t h e  r e l a t i o n s h i p  b e ­
tw een  t h e  a c t s  o f  t h e  l e a d e r  and t h e  i m i t a t o r ^ i n  t h e  l e a r n i n g  o f  im i ­
t a t i o n .  Thus t h e  n e c e s s a r y  c o n d i t i o n s  f o r  t h e  l e a r n i n g  o f  i m i t a t i o n  
a r e :  (1 )  a  m o t iv a t e d  o rg a n is m  (2)  who i s  g iv e n  p o s i t i v e  r e i n f o r c e m e n t
i . i ■;, , ■, * .: i
2
3(3) f o r  m a tc h in g  t h e  m o d e l ’ s b e h a v i o r  (4) d u r in g  a n  i n i t i a l  s e r i e s  o f  
t r i a l  and e r r o r  r e s p o n s e s  to  t h e  e n v i ro n m e n ta l  c u e s .
I n  t h e i r  a n a l y s i s  i m i t a t i o n  may b e  d i v i d e d  i n t o  two m a in  subm ech- 
a n i s ra s ,  m a tc h e d -d e p e n d e n t  b e h a v i o r  and  c o p y in g .  T hese  subm echan ism s a r e  
s e e n  a s  t h e  e x t r e m e s  o f  a  c o n t in u u m . I n  m a tc h e d -d e p e n d e n t  i m i t a t i o n  t h e  
i m i t a t o r  d o es  n o t  p e r c e i v e  t h e  r e l e v a n t  e n v i ro n m e n ta l  c u e s  f o r  a  s p e c i f i c  
b e h a v i o r ;  i n s t e a d  h e  m u s t  r e l y  on d i s t i n c t i v e  c u e s  p r o v id e d  by t h e  
m o d e l .  M oreover  t h e  i m i t a t o r  d o e s  n o t  h av e  t o  be  aw are  t h a t  h i s  r e ­
s p o n s e  i s  m a tch ed  t o  t h a t  o f  t h e  m o d e l .
M i l l e r  and  D o l l a r d  h av e  g iv e n  e v id e n c e  (1941) t h a t  m a tc h e d -d e p e n d e n t  
b e h a v i o r  c a n  o c c u r  a c c o r d in g  t o  t h e  c o n d i t i o n s  s p e c i f i e d  i n  t h e i r  t h e o ­
r e t i c a l  a n a l y s i s .  T h e i r  t a s k  c o n s i s t e d  o f  a  d i s c r i m i n a t i o n  p ro b le m  i n  
w h ich  d r i v e  was m a n ip u la t e d  by h u n g e r  d e p r i v a t i o n .  A lb in o  r a t s  w ere  
r e i n f o r c e d  f o r  r u n n in g  t o  a  b l a c k  c a r d  random ly  p l a c e d  a t  t h e  end o f  t h e  
r i g h t  o r  l e f t  arm o f  an  e l e v a t e d  T m aze . The i m i t a t o r s  w e re  p l a c e d  on 
t h e  s tem  o f  t h e  T maze b e h in d  t h e  l e a d e r s .  The l e a d e r ' s  c o n d i t i o n e d  
r e s p o n s e  p r o v id e d  t h e  i m i t a t o r  w i t h  a  cue  f o r  r e s p o n d in g .  The c o n t r o l  
g ro u p  was composed o f  r a t s  who w ere  r e i n f o r c e d  f o r  n o n i m i t a t i o n .  B oth  
g ro u p s  w e re  g iv e n  7 t r a i n i n g  t r i a l s  on  e ac h  o f  14 d a y s .  On t h e  1 3 th  
and  1 4 th  d a y s  t h e  c o l o r  c u e s  w ere  removed t o  d e t e r m in e  w h e th e r ,  i n  f a c t ,  
t h e  _Ss w ere  r e s p o n d in g  t o  t h e  c u e s  p ro d u c e d  by t h e  l e a d e r ' s  r e s p o n s e .
T h e re  was a  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  mean number o f  i m i t a ­
t i v e  r e s p o n s e s  f o r  t h e  two re w a rd  c o n d i t i o n s .
M i l l e r  and  D o l l a r d * s  w ork h a s  b e e n  fo l l o w e d  by a  number o f  i m i t a ­
t i v e  s t u d i e s  on  a n i m a l s .  B a y ro f f  & L a rd  ( r a t s )  (1 9 4 4 ) ;  C hurch  ( r a t s )
(1 9 5 7 ) ;  H ayes & H ayes ( c h im p a n z e e s )  ( 1 9 5 2 ) ,  and  Solomon & C o le s  ( r a t s )
(1 9 5 4 ) ,  f o r  ex am p le ,  h av e  a l l  shown t h a t  a n im a l s  c a n  l e a r n  s im p le  im i ­
4t a t i v e  r e s p o n s e s  i f  a p p r o p r i a t e l y  r e w a rd e d .
I n  c o p y in g  b e h a v i o r ,  t h e  e n v i ro n m e n t  a g a i n  p r o v i d e s  i n s u f f i c i e n t  
i n f o r m a t i o n  to  t h e  i m i t a t o r ,  who m ust r e l y  on d i s t i n c t i v e  c u e s  from  
t h e  m o d e l .  I t  d i f f e r s  from  m a tc h e d -d e p e n d e n t  b e h a v i o r '  i n  t h a t  t h e  im i­
t a t o r  m ust p o s s e s s  t h e  c r u c i a l  a b i l i t y  o f  p e r c e i v i n g  t h e  s i m i l a r i t i e s  
and d i f f e r e n c e s  b e tw ee n  h i s  b e h a v io r  and t h e  m o d e l ’ s ,  and he m u s t  l e a r n  
t o  i d e n t i f y  t h e  e n v i r o n m e n ta l  c u e s .  Once t h e  c o p i e r  l e a r n s  to  c o n n e c t  
t h e  cu e  and t h e  a p p r o p r i a t e  r e s p o n s e s ,  he  i s  no lo n g e r  d e p e n d e n t  on t h e  
m odel f o r  i n f o r m a t i o n  b u t  may p e r fo rm  t h e  a c q u i r e d  b e h a v i o r  i n  t h e  
m o d e l ' s  a b s e n c e .
*
Many o f  t h e  e x p e r im e n t s  i n  t h i s  m ore com plex  a r e a  o f  i m i t a t i o n  have  
b e e n  done  by B andura  whose t h e o r e t i c a l  a p p ro a c h  (1962 , 1964) i s  b a se d  
on t h e  two f a c t o r  t h e o r y  o f  i m i t a t i o n  f i r s t  p ro p o s e d  by Mowrer (1950 , 
1958 , 1 9 6 0 ) .  B andura  em p h asized  t h e  r o l e  o f  s e c o n d a ry  r e i n f o r c e m e n t ,  
v i c a r i o u s  r e i n f o r c e m e n t ,  and m e d ia t i n g  p e r c e p t u a l  and s y m b o lic  r e s p o n s e s  
i n  a c c o u n t i n g  f o r  t h e  r a p i d  a c q u i s i t i o n  o f  co p y in g  b e h a v i o r  a s  i t  o c c u r s  
i n  n a t u r a l i s t i c  s i t u a t i o n s .  A lth o u g h  B a n d u r a 's  a p p ro a c h  i s  b a s e d  on 
c o n t i g u i t y  t h e o r y ,  h i s  w ork w i th  c o p y in g  may be  s e e n  a s  a g e n e r a l  e x t e n ­
s i o n  o f  M i l l e r  and  D o l l a r d ' s  r e s e a r c h  on m a tc h e d -d e p e n d e n t  b e h a v i o r  w i th  
w h ich  t h i s  s tu d y  i s  m a in ly  c o n c e r n e d .
I n  t h e i r  e x p e r i m e n t a t i o n  on m a tc h e d -d e p e n d e n t  i m i t a t i o n  M i l l e r  and 
D o l l a r d  h av e  p l a c e d  p r im a r y  e m p h as is  on t h e  d e v e lo p m e n t  o f  a  g e n e r a l  
t h e o r y  o f  s o c i a l  l e a r n i n g  and  i m i t a t i o n .  W hile  th e y  h av e  n o t  g iv e n  much 
a t t e n t i o n  t o  t h e  s p e c i f i c  v a r i a b l e s  t h a t  a f f e c t  i m i t a t i v e  p e r f o r m a n c e ,  t h  
t h e i r  w ork h a s  s e r v e d  to  g e n e r a t e  r e s e a r c h  a t t e m p t i n g  to  i s o l a t e  su ch  
v a r i a b l e s .
Much o f  t h e  r e s e a r c h  c o n c e rn e d  w i th  t h e  i s o l a t i o n  o f  t h e s e  s p e c i f i c  
v a r i a b l e s  i s  b a s e d  on m a tc h e d -d e p e n d e n t  i m i t a t i o n  and  h a s  b een  c o n c e rn e d  
w i t h  r e i n f o r c e m e n t  v a r i a b l e s .  A l th o u g h  M i l l e r  and D o l l a r d  h av e  i n t e r ­
p r e t e d  m a tc h e d -d e p e n d e n t  i m i t a t i o n  i n  te rm s  o f  H u l l i a n  l e a r n i n g  p r i n c i ­
p l e s ,  o t h e r  r e s e a r c h e r s  h a v e  u t i l i z e d  b ro a d  s o c i a l  c o n c e p t s .  However, 
much o f  t h i s  r e s e a r c h  may be  a n a ly z e d  a c c o r d in g  t o  H u l l i a n  l e a r n i n g  
p r i n c i p l e s  t h u s  p r o v i d i n g  e v id e n c e  f o r  t h e  u s e f u l n e s s  o f  s u c h  c o n c e p t s  
i n  u n d e r s t a n d i n g  and  p r e d i c t i n g  s o c i a l  l e a r n i n g  and  i m i t a t i o n .
I n  s u c h  an  a n a l y s i s  t h e  l e a r n i n g  o f  i m i t a t i o n  may be  s e e n  a s  d e ­
p e n d e n t  on  t h e  i n s t r u m e n t a l  r e i n f o r c e m e n t  o f  m a tch ed  r e s p o n s e s .  M i l l e r  
and  D o l l a r d  ( 1 9 4 1 ) ,  S c h e in  ( 1 9 5 4 ) ,  and  S hw artz  (1951) h av e  a l l  demon­
s t r a t e d  t h a t  i m i t a t i o n  o r  n o n i m i t a t i o n  c a n  be  l e a r n e d  u n d e r  c o n t in u o u s  
r e i n f o r c e m e n t .  H owever, K a n a r e f f  and  L a n z e t t a  (1958) n o te d  t h a t  S c h e in  
and  S h w artz  fo u n d  a  lo w e r  p r o p o r t i o n  o f  m a tc h e d -d e p e n d e n t  r e s p o n s e s  f o r  
a d u l t s  t h a n  t h a t  o b t a i n e d  f o r  c h i l d r e n  and  r a t s  i n  t h e  e a r l i e r  M i l l e r  
and  D o l l a r d  s t u d i e s .  They f u r t h e r  s u g g e s te d  t h a t  a d u l t s  m ig h t  p e r c e i v e  
t h e  e x p e r im e n t  a s  a ’’t e s t "  s i t u a t i o n  im p ly in g  n e g a t i v e  s o c i a l  s a n c t i o n s  
f o r  i m i t a t i v e  b e h a v i o r  t h u s  m i t i g a t i n g  t h e  e f f e c t  o f  r e i n f o r c e m e n t .
To t e s t  t h i s  h y p o t h e s i s  K a n a r e f f  and L a n z e t t a  p r e d i c t e d  t h a t  im i ­
t a t i o n  would  be  g r e a t e r  u n d e r  i n s t r u c t i o n s  d e s ig n e d  t o  in d u c e  p o s i t i v e  
s o c i a l  s a n c t i o n s  t h a n  u n d e r  i n s t r u c t i o n s  d e s ig n e d  to  p ro d u c e  n e g a t i v e  
s o c i a l  s a n c t i o n s  to w ard  i m i t a t i o n .  The i n s t r u c t i o n s  c o n t a i n i n g  n e g a t i v e  
s o c i a l  s a n c t i o n s  e m p h as ized  t h a t  JE was i n t e r e s t e d  i n  t h e  " p o s s i b i l i t y  
t h a t  w o rk in g  i n  a  g ro u p  may im prove  o n e ' s  a b i l i t y "  t o  p e r fo rm  on t h e  
e x p e r i m e n t a l  t a s k .  I n  a d d i t i o n ,  th e y  p r e d i c t e d  t h a t  t h e  l e v e l  o f  
a c q u i s i t i o n  o f  i m i t a t i o n  would be  a  p o s i t i v e  f u n c t i o n  o f  t h e  number o f
6r e i n f o r c e m e n t s ,  e . g .  80%, 50%, and 20%.
The t a s k  c o n s i s t e d  o f  75 p i t c h  d i s c r i m i n a t i o n s ,  60 o f  w h ich  c o n t a i n e d  
no p i t c h  d i f f e r e n c e s .  R e in fo rc e m e n t  was a d m i n i s t e r e d  a f t e r  b o th  t h e  and 
m odel had r e s p o n d e d .  The p r o b a b i l i t y  o f  _S r e i n f o r c e m e n t  was a  f u n c t i o n  o f  
t h e  p r o b a b i l i t y  o f  m odel r e i n f o r c e m e n t  s i n c e  i n  a  tw o - c h o ic e  t a s k  t h e r e  i s  
a n  i n h e r e n t  c o n t in g e n c y  b e tw ee n  r e i n f o r c e m e n t  o f  t h e  m odel and t h e  S_. The 
p o s i t i v e  s a n c t i o n  g ro u p  was found  t o  i m i t a t e  s i g n i f i c a n t l y  m ore th a n  t h e  
n e g a t i v e  s a n c t i o n  g ro u p  u n d e r  80% and 20% m odel r e i n f o r c e m e n t .  M oreover 
t h e  mean number o f  i m i t a t i v e  r e s p o n s e s  was a  p o s i t i v e  f u n c t i o n  o f  t h e  
l e v e l  o f  r e i n f o r c e m e n t  o n ly  u n d e r  t h e  p o s i t i v e  s a n c t i o n  c o n d i t i o n .
K a n a r e f f  and L a n z e t t a ’s r e s u l t s  f o r  t h e  p o s i t i v e  s a n c t i o n  g ro u p  d e ­
m o n s t r a t e d  t h a t  i m i t a t i o n  c a n  b e  l e a r n e d  u n d e r  c o n d i t i o n s  o f  p a r t i a l  r e ­
i n f o r c e m e n t .  T h is  f i n d i n g  e x t e n d s  t h e  g e n e r a l i t y  o f  M i l l e r  and D o l l a r d ’ s 
r e s e a r c h  and g i v e s  a d d i t i o n a l  s u p p o r t  t o  t h e i r  t h e o r y  o f  i m i t a t i o n .  How­
e v e r ,  i m i t a t i o n  i n  a d u l t s  i s  a p p a r e n t l y  a  m ore com plex s o c i a l  phenomenon 
t h a n  i n  a n i m a ls  and c h i l d r e n .  F u r t h e r  e v id e n c e  h a s  v e r i f i e d  t h e  hypo­
t h e s i s  t h a t  t h e  l e v e l  o f  i m i t a t i o n  i s  a p o s i t i v e  f u n c t i o n  o f  i n s t r u c t i o n -  
in d u c e d  s e t  ( L a n z e t t a  & K a n a r e f f ,  1959) and h a s  s u p p o r te d  t h e  r e l a t i o n s h i p  
b e tw ee n  r e i n f o r c e m e n t  and  i m i t a t i v e  p e r fo rm a n c e  (C h a lm e rs ,  H o rn e ,  & 
Rosenbaum, 1963 ; k a n a r e f f  & L a n z e t t a ,  1 9 6 0 a ,  1960b; L a n z e t t a  & K a n a r e f f ,  
1959 , 1961 ; O 'C o n n e l l ,  1963; N e im ark ,  1959; Rosenbaum & T u c k e r ,  1 9 6 2 ) .
T h e re  i s  a c o n s i d e r a b l e  am ount o f  e x p e r i m e n t a l  e v id e n c e  t h a t  t h e  mean 
number o f  m a tc h e d -d e p e n d e n t  r e s p o n s e s  i s  a  f u n c t i o n  o f  p r o b a b i l i t y  o f  r e ­
i n f o r c e m e n t .  However, many o f  t h e s e  s t u d i e s  h av e  found  p e r s i s t e n t l y
. ■ I
l a r g e  i n t e r i n d i v i d u a l  d i f f e r e n c e s  i n  t h i s  r e s p e c t  ( K a n a re f f  & L a n z e t t a ,  
1 9 58 ,  1960b ; L a n z e t t a  & K a n a r e f f ,  1959 ; S c h e in ,  1 9 5 4 ) .  K a n a r e f f  and 
L a n z e t t a  (1960a)  h y p o th e s i z e d  t h a t  t h e s e  d i f f e r e n c e s  m ig h t  be  due  to
7s u b j e c t  f a c t o r s  s u c h  a s  t h e i r  e x p e c t a t i o n s  o f  s u c c e e d in g  o r  f a i l i n g  th r o u g h  
in d e p e n d e n t  ju d g m e n t .  Thus Ss who h av e  e x p e r i e n c e d  f a i l u r e  may i m i t a t e  a n ­
o t h e r  S / s  r e s p o n s e s  w h i l e  s h a v in g  e x p e r i e n c e d  s u c c e s s  may te n d  to  r e l y  
on t h e i r  own ju d g m e n t .  To t e s t  t h i s  h y p o t h e s i s  th e y  a t t e m p t e d  to  c o n t r o l  
S / s  c o n f i d e n c e  i n  t h e i r  a b i l i t y  to  p e r fo rm  by m a n i p u l a t i n g  r e i n f o r c e m e n t  
on a  p r e - e x p e r i m e n t a l  b i n a r y  t a s k .  F o r  t h e  p r e - e x p e r i m e n t a l  s u c c e s s  c o n d i ­
t i o n  _Ss w ere  r e i n f o r c e d  on 24 o f  30 t r i a l s  and f a i l u r e  Ss w ere  r e i n f o r c e d  
on o n ly  6 o f  3 0 . t r i a l s .  A l l  Ss w ere  in fo rm e d  t h a t  t h e  a v e r a g e  JS made 15 
c o r r e c t  r e s p o n s e s .  The e x p e r i m e n t a l  t a s k  was a b i n a r y  d i s c r i m i n a t i o n  
s i m i l a r  t o  t h e  one  u s e d  i n  t h e  p r e - e x p e r i m e n t a l  c o n d i t i o n s .  Two s c h e d u le s  
o f  m odel r e i n f o r c e m e n t  (80% and 50%) w ere  u se d  d u r in g  t h e  80 a c q u i s i t i o n  
t r i a l s .  I n  a d d i t i o n  30 e x t i n c t i o n  t r i a l s  w ere  p r e s e n t e d .
I t  was fo u n d  t h a t  Ss i n  t h e  80% r e i n f o r c e m e n t  c o n d i t i o n  who had p r e ­
v i o u s l y  e x p e r i e n c e d  f a i l u r e  showed s i g n i f i c a n t l y  m ore i m i t a t i v e  b e h a v i o r  
d u r i n g  a c q u i s i t i o n .  No su c h  d i f f e r e n c e s  w ere  p r e s e n t  u n d e r  t h e  50% r e ­
in f o r c e m e n t  c o n d i t i o n .
W h ile  K a n a r e f f  and L a n z e t t a  i n t e r p r e t  t h e i r  f i n d i n g s  i n  te rm s  o f  S_'s 
e x p e c t a t i o n s ,  t h e i r  r e s u l t s  may a l s o  be  u n d e r s to o d  i n  te rm s  o f  H u l l i a n  
l e a r n i n g  p r i n c i p l e s .  A c c o r d in g ly  t h e  e f f e c t  o f  s u c c e s s  and f a i l u r e  c o n d i ­
t i o n s  may be  s e e n  a s  du e  to  t h e  o p e r a t i o n  o f  e i t h e r  a s s o c i a t i v e  o r  n o n -  
a s s o c i a t i v e  f a c t o r s  (Brown, 1 9 6 1 ) .  F o r  ex am p le ,  t h e  e x p e r i m e n t a l  s i t u a t i o n  
m ig h t  be  v ie w ed  a s  one i n  w h ich  t h e r e  a r e  two co m p e tin g  r e s p o n s e  t e n d e n c i e s  
p r e s e n t ,  i m i t a t i o n ,  and  n o n i m i t a t i o n ,  whose a s s o c i a t i v e  s t r e n g t h s  a r e  a 
f u n c t i o n  o f  p r i o r  r e i n f o r c e m e n t .  Thus n o n i m i t a t i o n  would be  t h e  d o m in an t  
r e s p o n s e  f o r  S_s who had b e e n  p r e v i o u s l y  r e i n f o r c e d  f o r  m aking i n d i v i d u a l  
ju d g m e n ts  ( s u c c e s s  c o n d i t i o n )  w h i l e  i m i t a t i o n  would be t h e  d o m in an t  r e s p o n s e
8f o r  _Ss who had  p re s u m a b ly  u n d e rg o n e  e x p e r i m e n t a l  e x t i n c t i o n  f o r  m aking 
in d e p e n d e n t  ju d g m e n ts  ( f a i l u r e  c o n d i t i o n ) .  T h i s  i s ,  o f  c o u r s e ,  e s s e n ­
t i a l l y  a  r e s t a t e m e n t  o f  K a n a r e f f  and  L a n z e t t a ’ s e x p e c ta n c y  e x p l a n a t i o n .
An a l t e r n a t i v e  e x p l a n a t i o n ,  h o w ev er ,  i s  a l s o  p o s s i b l e .  K a n a r e f f  
and  L a n z e t t a ' s  p r e - e x p e r i m e n t a l  f a i l u r e  c o n d i t i o n  m ig h t  be  assum ed to  
i n c r e a s e  t h e  S!/s t o t a l  d r i v e  s t a t e .  On t h e  o t h e r  h a n d ,  t h e  s u c c e s s  
c o n d i t i o n  would n o t  b e  e x p e c te d  t o  l e a d  t o  i n c r e a s e d  d r i v e  and  s u c c e s s  
Ss m ig h t  b e  c o n s i d e r e d  t o  b e  r e l a t i v e l y  low d r i v e  S_s. A c c o rd in g  to  
H u l l i a n  l e a r n i n g  t h e o r y  d r i v e  i s  a n o n s p e c i f i c  n o n a s s o c i a t i v e  f a c t o r  
w h ich  a f f e c t s  a l l  e x i s t i n g  r e a c t i o n  t e n d e n c i e s  i n  a  m u l t i p l i c a t i v e  
f a s h i o n .  W hether i n c r e a s e d  d r i v e  w i l l  r e s u l t  i n  a n  i n c r e a s e d  number o f  
i m i t a t i v e  o r  n o n i m i t a t i v e  r e s p o n s e s  d e p e n d s  on t h e  r e l a t i v e  s t r e n g t h s  
o f  t h e s e  r e s p o n s e  t e n d e n c i e s .  I n  t h e  c a s e  o f  80% r e i n f o r c e m e n t  im i ­
t a t i o n  may be  p resum ed  t o  be  t h e  d o m in an t  r e s p o n s e ,  and h ig h  d r i v e  j[s  
w ould  be  p r e d i c t e d  to  i m i t a t e  m ore t h a n  low  d r i v e  j>s. Under 50% r e i n ­
fo rc e m e n t  b o t h  i m i t a t i v e  and  n o n i m i t a t i v e  r e s p o n s e  t e n d e n c i e s  w ould be  
assum ed t o  h av e  a p p r o x i m a t e l y  e q u a l  h a b i t  s t r e n g t h  and  s h o u ld  o c c u r  
a p p r o x im a te ly  a n  e q u a l  p e r c e n t a g e  o f  t h e  t im e  f o r  b o t h  h ig h  and low 
d r i v e  S s .  B o th  p r e d i c t i o n s  h av e  b e e n  s u p p o r t e d  by K a n a r e f f  and 
L a n z e t t a ’ s r e s u l t s .  A l th o u g h  a d d i t i o n a l  s t u d i e s  (M ausner ,  1954 ; M ausner 
and  B lo c h ,  1957; K elm an, 1950) h av e  s u p p o r te d  t h e  r e l a t i o n s h i p  b e tw ee n
i (
i m i t a t i v e  r e s p o n d in g  and s u c c e s s  and  f a i l u r e  c o n d i t i o n s ,  n o t  enough
i i i
i n f o r m a t i o n  i s  g iv e n  a b o u t  t h e  r e l a t i v e  a s s o c i a t i v e  s t r e n g t h s  o f  t h e  
c o m p e tin g  r e s p o n s e  t e n d e n c i e s  t o  l e n d  s u p p o r t  t o  p r e d i c t i o n s  b a s e d  on 
d r i v e  t h e o r y .
W h ile  t h e r e  seems to  be  no e v id e n c e  b e a r i n g  d i r e c t l y  on t h e  e f f e c t s  
o f  d r i v e  on  m a tc h e d - d e p e n d e n t  i m i t a t i o n ,  M angan, Q u a r te r m a in ,  and V aughan 
(1960) h a v e  exam ined  t h e  r e l a t i o n s h i p  b e tw e e n  t h e  e x t re m e  s c o r e r s  on t h e
• i i
9T a y lo r  M a n i f e s t  A n x ie ty  S c a l e  and  m a tc h in g  r e s p o n s e s  i n  a  s i t u a t i o n  w here  
t h e r e  was g ro u p  p r e s s u r e  t o  c o n fo rm . Group p r e s s u r e  e x p e r im e n t s  d i f f e r  from  
m a tc h e d -d e p e n d e n t  s t u d i e s  i n  s e v e r a l  w ays . F i r s t  and m ost o b v io u s ,  m a tc h e d -  
d e p e n d e n t  e x p e r im e n t s  t y p i c a l l y  exam ine  t h e  r e l a t i o n s h i p  b e tw ee n  one  m odel 
and  a  n a i v e  j3 w h i l e  g ro u p  p r e s s u r e  e x p e r im e n t s  s tu d y  t h e  r e l a t i o n s h i p  b e ­
tw een  a  c o n f e d e r a t e  g ro u p  and one n a i v e  S_. I n  a d d i t i o n  m a tc h e d -d e p e n d e n t  
s t u d i e s  t y p i c a l l y  r e i n f o r c e  i m i t a t i o n  by d e s i g n a t i n g  t h e  m o d e l ' s  a n s w e rs  
a s  c o r r e c t  on a  g iv e n  p e r c e n t a g e  o f  t h e  l e a r n i n g  t r i a l s .  U s u a l ly  i n  g ro u p  
p r e s s u r e  e x p e r im e n t s  no f e e d b a c k  a s  t o  a c c u r a c y  i s  g i v e n .  A l th o u g h  t h e  
s p e c i f i c  m echan ism s d i f f e r ,  b o th  m a tc h e d -d e p e n d e n t  and  g ro u p  p r e s s u r e  ex ­
p e r i m e n t s  a r e  c o n c e rn e d  w i t h  t h e  c o n d i t i o n i n g  o f  m a tched  r e s p o n s e s .
Magan e t .  a l .  s e l e c t e d  12 h ig h  and 12 low  MAS Ss t o  make ju d g m e n ts  
i n  g r o u p s  c o n s i s t i n g  o f  f o u r  c o n f e d e r a t e s  and one J3. The e x p e r i m e n t a l  
s t i m u l i  c o n s i s t e d  o f  s l i d e s  show ing two c l u s t e r s  o f  d o t s  w h ich  w ere  c l e a r l y  
d i f f e r e n t i a b l e .  The s l i d e s  w ere  ex p o sed  f o r  one  s e c o n d .  The _Sf s t a s k  was 
to  c h o o s e  th e  c l u s t e r  w h ich  c o n t a i n e d  m ore d o t s .  Twenty t r i a l s  w ere  g iv e n  
and  t h e  o r d e r  o f  r e s p o n d in g  was r o t a t e d .  F o u r  o f  t h e  20 t r i a l s  w e re  n o n -  
c r u c i a l  t r i a l s  i n  w h ich  t h e  S_ r e s p o n d e d  f i r s t .  S ix  o f  t h e  t r i a l s  w ere  
d e s i g n a t e d  a s  s t r o n g  p r e s s u r e  t r i a l s ,  w i t h  t h e  r e s p o n d in g  i n  t h e  t h i r d ,  
f o u r t h ,  and  f i f t h  p o s i t i o n .  D u r in g  t h e s e  t r i a l s  t h e  f i r s t  c o n f e d e r a t e  
g a v e  t h e  c o r r e c t  an sw er  and  was s t r o n g l y  c r i t i c i z e d  by t h e  c o n f e d e r a t e s  
whose r e s p o n s e s  came b e f o r e  t h e  .S’ s .  The f i r s t  c o n f e d e r a t e  t h e n  changed  
h i s  an sw er  and c o n fo rm e d .  The p r e s s u r e  t r i a l s ,  t h e  t h r e e  t r i a l s  im medi­
a t e l y  f o l l o w i n g  t h e  s t r o n g  p r e s s u r e  t r i a l s ,  and t h e  r e m a in in g  . c r u c i a l  
t r i a l s  w e re  a n a l y z e d  s e p a r a t e l y .  The c o n f e d e r a t e s  g i v e  t h e  i n c o r r e c t  
an sw er  on e a c h  o f  t h e  16 c r u c i a l  t r i a l s .
The r e s u l t s  show t h a t  t h e  h ig h  a n x i o u s  Ss g av e  s i g n i f i c a n t l y  fe w e r
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c o n f o r m i ty  r e s p o n s e s  (19%) th a n  t h e  low  a n x io u s  jSs (33%) (p < .0 0 1 ) .  The 
p e r c e n t a g e  o f  y i e l d i n g  s i g n i f i c a n t l y  d e c r e a s e d  from  t h e  s t r o n g  p r e s s u r e  
t r i a l s  t o  t h e  im m e d ia te ly  f o l l o w i n g  t r i a l s  f o r  h ig h  and low d r i v e  jSs 
(p < .0 4  and p < .0 0 6 ,  r e s p e c t i v e l y ) .  The p r e s s u r e  t r i a l s  showed a s i m i l a r  
d e c r e a s e  (p < .0 7 )  i n  p e r c e n t a g e  o f  y i e l d i n g  f o r  h ig h  and low  d r i v e  S s .
Mangan e t  a l .  i n t e r p r e t e d  t h e i r  r e s u l t s  i n  te rm s  o f  t h e  e f f e c t s  o f  
a n x i e t y  on p e r s u a s i v e  co m m u n ica tio n  r a t h e r  th a n  i n '  te rm s  o f  d r i v e  t h e o r y .
They n o t e  t h a t  t h e  low a n x i e t y  Ss showed a p p r o x im a te ly  t h e  same p e r c e n t ­
a g e  o f  c o n f o r m i ty  (33%) a s  t h e  Sis i n  A s c h 's  o r i g i n a l  s tu d y  o f  co n fo rm ­
i t y  (32%) (1 9 5 2 ) .  Thus t h e  d i f f e r e n c e  i n  c o n f o r m i ty  b e tw ee n  a n x i e t y
l e v e l s  was d u e  t o  t h e  h ig h  a n x i e t y  J>s. T h ese  r e s u l t s  w ere  s e e n  a s  
s u p p o r t i n g  J a n i s *  (1954) h y p o t h e s i s  t h a t  £>s show ing n e u r o t i c ,  a n x i e t y  
symptoms w ere  l e s s  s u c e p t i b l e  t o  p e r s u a s i o n .
S in c e  t h e  T a y lo r  M a n i f e s t  A n x ie ty  S c a l e  was c o n s t r u c t e d  and v a l i ­
d a t e d  i n  te rm s  o f  d r i v e  t h e o r y  ( T a y l o r ,  1 9 5 3 ) ,  i t  i s  p o s s i b l e  to
i n t e r p r e t  M angan, Q u a r te r m a in ,  and  V a u g h a n 's  r e s u l t s  i n  te rm s  o f  d r i v e
t h e o r y  i n  w h ich  t h e  t e s t  s c o r e s  a r e  v iew ed  a s  i n d i c a n t s  o f  h ig h  and low 
d r i v e .  T a y lo r  (1956) s t a t e s  t h a t  b e f o r e  any p r e d i c t i o n s  may be  made a s  
to  t h e  e f f e c t  o f  d r i v e  upon p e r fo rm a n c e  an  a n a l y s i s  o f  t h e  e x p e r im e n t  
m u s t  be  made i n  te rm s  o f  c o m p e tin g  S-R t e n d e n c i e s .  I n  t h e  p r e s e n t  
e x p e r im e n t  o f  Mangan e t  a l .  t h e  c o r r e c t  r e s p o n s e  s h o u ld  be  h ig h  i n  t h e  
r e s p o n s e  h i e r a r c h y  a s  t h e  two c l u s t e r s  o f  d o t s  t o  be  ju d g e d  w ere  c l e a r l y  
d i f f e r e n t i a b l e .  T h i s  a s s u m p t io n  o f  a n e g a t i v e  r e l a t i o n s h i p  b e tw ee n  co n ­
f o r m i t y  and  t h e  o b v io u s n e s s  o f  t h e  c o r r e c t  c h o i c e  i s  b a s e d  on e x p e r i ­
m e n ta l  e v i d e n c e  by B la k e ,  H e ls o n ,  and  Mouton (1 9 5 7 ) ;  C a y lo r  (1 9 5 7 ) ;
C o f f i n  (1 9 4 1 ) ;  Colem an, B la k e ,  and Mouton (1 9 5 8 ) ;  F i s h e r ,  W i l l i a m s ,  and 
L u b in  (1 9 5 7 ) ;  G o ld b e rg  and L ub in  (1 9 5 7 ) ;  K e l l e y  and  Lamb (1 9 5 7 ) ;  and
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McDavid and S i s t r u n c k  (1 9 6 4 ) .  Thus r e l i a n c e  on i n d i v i d u a l  ju d g m en t  o r  
n o n i m i t a t i o n  s h o u ld  be t h e  p re d o m in a n t  r e s p o n s e ,  and t h e  r e s u l t s  o f  
Mangan e t  a l .  do i n  f a c t  show a  low mean p e r c e n t a g e  o f  c o n f o r m i ty  r e ­
s p o n s e s  (21%). I n  t h i s  c a s e ,  when c o n f o r m i ty  i s  n o t  t h e  d o m in an t  r e ­
s p o n s e ,  d r i v e  t h e o r y  would p r e d i c t  t h a t  h ig h  d r i v e  _Ss w ould  g i v e  m ore 
c o r r e c t  r e s p o n s e s  w h i l e  low d r i v e  _Ss s h o u ld  confo rm  c o n s i s t e n t l y  m o re .  
Mangan, Q u a r te r m a in ,  and  V aughan ’ s r e s u l t s  may be  s e e n  a s  s u p p o r t i n g  
t h e  p r e d i c t e d  n e g a t i v e  r e l a t i o n  b e tw ee n  c o n f o r m i ty  and d r i v e  l e v e l .
O th e r  e x p e r im e n t s  h a v e  in c lu d e d  t h e  T a y lo r  M a n i f e s t  A n x ie ty  S c a l e  
a s  one o f  s e v e r a l  v a r i a b l e s  w h ich  m ig h t  i n f l u e n c e  c o n f o r m i t y .  F o r  
ex am p le ,  Tuddenham (1959) fo u n d  a  n e g a t i v e  th o u g h  i n s i g n i f i c a n t  c o r r e ­
l a t i o n  b e tw ee n  a n x i e t y  and  c o n f o r m i ty  w h i l e  M yers and H oh le  (1962) and 
D i v e s t a  and Cox (1960) h av e  fo u n d  p o s i t i v e  th o u g h  i n s i g n i f i c a n t  c o r r e ­
l a t i o n s  b e tw e e n  MAS s c o r e s  and  c o n f o r m i ty .  On t h e  o t h e r  h a n d ,  Vaughan 
(1964) found  a  t r e n d  f o r  h ig h  c o n f o r m i ty  t o  be p o s i t i v e l y  r e l a t e d  to  
MAS s c o r e s  f o r  f e m a le s  and  n e g a t i v e l y  f o r  m a le s .  T h is  f i n d i n g  h a s  b een  
f u r t h e r  s u p p o r te d  by S t e i n e r  and R o g e rs  (1963) and  G o ld b e rg ,  H u n t,
Cowen, and  Meadows (1 9 5 4 ) .  The Ss i n  t h e s e  s t u d i e s  w ere  n o t  s e l e c t e d  
on t h e  b a s i s  o f  e x t re m e  MAS s c o r e s ,  h o w ev e r ,  and s i n c e  t h e  a m b ig u i ty  
l e v e l  o f  t h e  e x p e r i m e n t a l  t a s k  i s  o f t e n  u n s p e c i f i e d  t h e s e  r e s u l t s  a r e  
d i f f i c u l t  t o  i n t e r p r e t  i n  te rm s  o f  d r i v e  p r e d i c t i o n s .
Thus w h i l e  t h e r e  i s  e x t e n s i v e  e x p e r i m e n t a l  e v id e n c e  t h a t  m a tc h in g  
r e s p o n s e s  o r  i m i t a t i o n  c a n  b e  c o n d i t i o n e d  t h e r e  seems to  be  r a t h e r  l a r g e  
p e r s i s t e n t  i n t e r i n d i v i d u a l  d i f f e r e n c e s  i n  m a tc h e d -d e p e n d e n t  r e s p o n d i n g .  
M o reo v e r ,  t h e r e  i s  some e v id e n c e  t o  s u g g e s t  t h a t  d r i v e  l e v e l  may b e  one 
s o u r c e  o f  t h e s e  d i f f e r e n c e s .  The p r e s e n t  e x p e r im e n t  was t h e r e f o r e  
d e s ig n e d  i n  an  a t t e m p t  t o  d e t e r m in e  t h e  r e l a t i o n s h i p  b e tw ee n  d r i v e  and
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m a tc h e d -d e p e n d e n t  I m i t a t i o n .
S p e c i f i c a l l y ,  t h e  p r e s e n t  s tu d y  was d e s ig n e d  to  p r o v i d e  d a t a  on th e  
am ount o f  m a tc h e d -d e p e n d e n t  i m i t a t i o n  shown by h ig h  and low  d r i v e  j3s a s  
a  f u n c t i o n  o f  p e r c e n t a g e  o f  m odel r e i n f o r c e m e n t  and o f  t a s k  d i f f i c u l t y  
m a n ip u la t e d  th r o u g h  t h e  u s e  o f  v a r y i n g  l e v e l s  o f  s t i m u l u s  a m b ig u i t y .  On 
t h e  b a s i s  o f  p r e v i o u s  e x p e r i m e n t a l  e v id e n c e  i t  i s  assum ed t h a t  t h e  
ex t re m e  T a y lo r  MAS s c o r e s  a r e  i n d i c a n t s  o f  d r i v e  l e v e l ,  and t h a t  t h e  
a s s o c i a t i v e  s t r e n g t h  o f  t h e  i m i t a t i v e  r e s p o n s e  u n d e r  p o s i t i v e  s a n c t i o n s  
i s  a  p o s i t i v e  f u n c t i o n  o f  p r o b a b i l i t y  o f  m odel r e i n f o r c e m e n t  and t a s k  
a m b i t u i t y .  From t h e s e  a s s u m p t io n s  i t  i s  p r e d i c t e d  t h a t  when t h e  s t i m ­
u l u s  i s  am biguous and  p re s u m a b ly  t h e  c o r r e c t  r e s p o n s e  c a r r i e s  no more 
a s s o c i a t i v e  s t r e n g t h  th a n  t h e  i n c o r r e c t  r e s p o n s e ,  h ig h  d r i v e  _Ss w i l l  
g i v e  m ore i m i t a t i v e  r e s p o n s e s  u n d e r  80% r e i n f o r c e m e n t  and fe w e r  i m i t a t i v e  
r e s p o n s e s  u n d e r  20% r e i n f o r c e m e n t  t h a n  low d r i v e  S s .  S i m i l a r l y ,  u n d e r  
low a m b ig u i ty  w here  t h e  c o r r e c t  r e s p o n s e  p re s u m a b ly  h a s  a  h ig h  a s s o c i a ­
t i v e  s t r e n g t h ,  t h e  h ig h  d r i v e  Ss a r e  e x p e c te d  t o  g iv e  few er  i m i t a t i v e  
r e s p o n s e s  and m ore c o r r e c t  r e s p o n s e s  t h a n  low  d r i v e  Sis p a r t i c u l a r l y  f o r  
t h e  20% r e i n f o r c e m e n t  c o n d i t i o n .  S t i m u l i  o f  m o d e ra te  a m b ig u i ty  h av e  
b e e n  i n c l u d e d  a s  an  e m p i r i c a l  c h e c k  on  t h e  p o s s i b l e  non m o n o to n ic  r e l a ­
t i o n s h i p  b e tw e e n  a m b ig u i ty  and  i m i t a t i o n .
METHOD
The T a y l o r  M a n i f e s t  A n x ie ty  S c a l e  i n c l u d i n g  f o r t y - o n e  b u f f e r  i t e m s  
was a d m i n i s t e r e d  t o  190 s t u d e n t s  e n r o l l e d  i n  t h e  I n t r o d u c t o r y  P s y c h o lo g y  
c l a s s e s  a t  t h e  C o l l e g e  o f  W i l l i a m  and Mary d u r i n g  t h e  f a l l  o f  t h e  1966-67 
a ca d em ic  y e a r .  J3s w ere  t o l d  t h a t  t h e  s c a l e  c o n c e rn e d  p e r s o n a l  a t t i t u d e s ,  
and t h a t  E was t r y i n g  to  o b t a i n  n o r m a t iv e  d a t a  (A ppendix  A ) . H o n es ty  i n  
r e s p o n d in g  was h i g h l y  s t r e s s e d .  The 16% h i g h e s t  and lo w e s t  s c o r e r s  
composed t h e  h i g h  and  low  d r i v e  g r o u p s ,  r e s p e c t i v e l y .  The n u m e r i c a l  
s c o r e s  o f  t h e  h ig h  d r i v e  Ss r a n g e d  from  25 t o  39 and t h o s e  o f  t h e  low  
d r i v e  Ss f rom  5 to  1 0 .  The s e l e c t i o n  o f  e x t re m e  s c o r e r s  was b a s e d  on 
e v id e n c e  t h a t  a  low  c o r r e l a t i o n  and a  m o n o to n ic ,  a l t h o u g h  n o t  a lw a y s  
l i n e a r ,  r e l a t i o n s h i p  e x i s t s  b e tw e e n  t h e  e n t i r e  r a n g e  o f  a n x i e t y  and co n ­
d i t i o n i n g  s c o r e s  ( T a y l o r ,  1 9 5 6 ) .
I n  a  p r e l i m i n a r y  s tu d y  f i f t y - o n e  20 x 1 3 .7 "  w h i t e  p o s t e r  b o a rd  r e c ­
t a n g l e s  w e re  p r e s e n t e d  t o  18 n o n - s e l e c t e d  _Ss who w ere  a s k e d  to  d e s i g n a t e  
w h ich  s i d e  o f  t h e  r e c t a n g e ,  "A" o r  "B " ,  c o n t a i n e d  m ore d o t s  ( F ig .  1) 
(A ppendix  A ) .  I n  e a c h  c a s e ,  one  s i d e  a lw a y s  c o n t a i n e d  50 b l a c k  c i r c l e s  
and  t h e  o t h e r  h a l f  c o n t a i n e d  38 t o  49 c i r c l e s  ( d ia m e te r  = 1 / 4 " ) .  The 51 
s t i m u l i  w e re  a l l  p r e s e n t e d  r i g h t  s i d e  up and t h e n  u p s i d e  down on an  
o v e rh e a d  p r o j e c t o r .  T h re e  l e v e l s  o f  s t i m u l u s  a m b ig u i ty  w ere  t h u s  d e t e r ­
m in e d .  S i x t e e n  s t i m u l i  w ere  l a b e l e d  a s  h ig h  a m b ig u i t y  (53%-59% c o r r e c t  
r e s p o n s e s ) ,  7 ,  i n t e r m e d i a t e  a m b ig u i t y  (76% c o r r e c t  r e s p o n s e s ) ,  and 1 0 ,
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Fig 1 Exam ple o f  low  a m b ig u i ty  s t i m u l i  u s e d  d u r in g  t h e  e x p e r i ­
m e n ta l  t r i a l s .  "A” and  "B" w ere  d i s c r i m i n a b l e  a p p r o x i ­
m a te ly  87% o f  t h e  t im e  d u r in g  t h e  two p i l o t  s t u d i e s .
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low  a m b ig u i ty  (88% c o r r e c t  r e s p o n s e s ) .  S l i d e s  w ere  p r e p a r e d  from  t h e  above  
33 c a r d s  f o r  u s e  i n  t h e  e x p e r im e n t  p r o p e r .
A seco n d  p r e l i m i n a r y  s tu d y  w i th  10 ^ s  was r u n  to  a s c e r t a i n  i f  any  l a r g e  
p e r c e p t u a l  d i s t o r t i o n s  i n  t h e  l e v e l  o f  a m b ig u i ty  had o c c u r r e d  i n  p h o to g r a p h ­
in g  t h e  s t i m u l i .  A mean o f  65% c o r r e c t  r e s p o n s e s  was g iv e n  f o r  t h e  h ig h  am­
b i g u i t y  s t i m u l i ;  76%, f o r  t h e  medium a m b ig u i ty  s t i m u l i ;  and 86% f o r  t h e  low 
a m b ig u i ty  s t i m u l i .  W hile  t h e  p e r c e n t a g e  o f  c o r r e c t  a n s w e rs  f o r  t h e  h ig h  am­
b i g u i t y  s t i m u l i  v a r i e d  s l i g h t l y  from  t h e  p i l o t  s t u d y ,  t h e  ab o v e  r e s u l t s  a r e  
i n  g e n e r a l  a g re e m e n t  w i t h  t h e  p r e v i o u s  p i l o t  s t u d y .
The e x p e r i m e n t a l  t a s k  c o n s i s t e d  o f  j u d g i n g  w h ich  s i d e ,  "A" o r  "B ", o f  a  
2" x  2" s l i d e  c o n t a i n e d  more d o t s .  The s l i d e s  w ere  p r e s e n t e d  f o r  8 s e c .  on 
a  Kodak C a r o u s e l  p r o j e c t o r  a f t e r  w h ich  t h e  Ss had 8 s e c .  t o  g i v e  t h e i r  v e r b a l  
r e s p o n s e s .  Ss g a v e  t h e i r  ju d g m e n ts  from  memory a s  p r e v i o u s  e v id e n c e  i n d i ­
c a t e s  t h a t  s o c i a l  i n f l u e n c e  d e c r e a s e s  when r e s p o n s e s  a r e  g iv e n  i n  t h e  p r e s ­
e n c e  o f  t h e  s t i m u l u s  (D e u tsc h  & G e r a r d ,  1 9 5 5 ) .  The s i z e  o f  t h e  p r o j e c t e d  
s c r e e n  im age and t h e  d i s t a n c e  o f  ^ s  from  t h e  s c r e e n  was e q u a te d  w i t h  t h e  
p r e l i m i n a r y  p i l o t  s t u d i e s .
The f i r s t  40 t r i a l s  w ere  d e s i g n a t e d  to  t h e  Ss a s  p r a c t i c e  t r i a l s .  Two 
s c h e d u l e s  o f  m odel r e i n f o r c e m e n t ,  80% and 20%, w ere  s e l e c t e d ,  and IS g av e  t h e  
" c o r r e c t "  an sw er  a f t e r  t h e  m ode l and jS had b o th  r e s p o n d e d .  W hile  t h e  m odel 
was d e s i g n a t e d  by E a s  " c o r r e c t "  on 80% o r  20% o f  t h e  a c q u i s i t i o n  t r i a l s ,  t h e  
m odel a c t u a l l y  g a v e  t h e  c o r r e c t  an sw er  on 50% o f  t h e  t r i a l s  ( n o n c r i t i c a l  
t r i a l s )  and  was i n c o r r e c t  on t h e  r e m a in in g  t r i a l s  ( c r i t i c a l  t r i a l s ) . The 
m odel was a lw a y s  i n c o r r e c t  when d e s i g n a t e d  a s  " i n c o r r e c t "  u n d e r  80% r e i n f o r c e ­
m ent and  was a lw a y s  c o r r e c t  when d e s i g n a t e d  a s  " c o r r e c t "  u n d e r  20% r e i n f o r c e -
1 . ■ i i . ' x i
m e n t .  D u r in g  t h e  a c q u i s i t i o n  t r i a l s  t h e  two p r o b a b i l i t i e s  o f  r e i n f o r c e m e n t  
and t h e  two l e v e l s  o f  d r i v e  composed t h e  b e t w e e n - s u b j e c t  f a c t o r s  and  t h e  f o u r
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b lo c k s  o f  5 c r i t i c a l  t r i a l s ,  t h e  w i t h i n ,  s u b j e c t  f a c t o r .  The s t i m u l i  
w ere  t h o s e  ju d g e d  t o  be  o f  h ig h  a m b ig u i ty .
The a c q u i s i t i o n  t r i a l s  w ere  f o l lo w e d  by 58 e x p e r i m e n t a l  t r i a l s  i n  
w h ich  19 h ig h  a m b ig u i t y ,  20 m o d e ra te  a m b ig u i t y ,  and  19 low  a m b ig u i ty  
s l i d e s  w e re  ran d o m ly  p r e s e n t e d .  No r e i n f o r c e m e n t  was g iv e n  d u r in g  t h i s  
p h a s e  o f  t h e  e x p e r i m e n t .  On 10  t r i a l s  u n d e r  e a c h  l e v e l  o f  a m b ig u i ty  t h e  
m ode l was a c t u a l l y  i n c o r r e c t  ( c r i t i c a l  t r i a l s ) . The two p r o b a b i l i t i e s  
o f  r e i n f o r c e m e n t  d u r i n g  a c q u i s i t i o n  and  t h e  two l e v e l s  o f  d r i v e  c o n s t i ­
t u t e d  t h e  b e t w e e n - s u b j e c t s  f a c t o r  and t h e  t h r e e  l e v e l s  o f  s t i m u l u s  
a m b ig u i t y ,  t h e  w i t h i n - s u b j e c t  f a c t o r .
Each _S was r u n  w i t h  a  m ode l i n  a  l i k e - s e x e d  p a i r .  The m o d e ls  w ere  
10 u n d e r g r a d u a t e  s t u d e n t s  s e l e c t e d  from  t h e  I n t r o d u c t o r y  P sy c h o lo g y  
c l a s s e s .  The jS and  m odel w ere  i n  f u l l  v ie w  o f  e a c h  o t h e r  b e c a u s e  D e u ts c h  
and  G e ra rd  (1955) had  fo u n d  t h a t  s o c i a l  i n f l u e n c e  on i n d i v i d u a l  j u d g ­
m e n ts  i s  g r e a t e r  when Ss a r e  f a c e  to  f a c e  t h a n  when _Ss r e m a in  anonym ous. 
The s t i m u l i  w e re  num bered a c c o r d in g  t o  o r d e r  o f  p r e s e n t a t i o n .  T hese  
num bers  w ere  c o n t a i n e d  on a  s h e e t  g i v e n  to  t h e  _Ss, and E! announced  th e  
number o f  e a c h  s l i d e  b e f o r e  i t  was p r e s e n t e d .  The m o d e l ’ s s h e e t s  d i f f e r e d  
f rom  t h e  _S's i n  t h a t  a f t e r  t h e  number o f  e v e ry  s t i m u l i  t o  w h ich  t h e  
m ode l re s p o n d e d  "A” t h e r e  was a  p e r i o d .  M odels  w ere  c a s u a l l y  a sk e d  i f  
t h e y  would  g i v e  t h e i r  v e r b a l  an sw er  f i r s t  on e a c h  t r i a l  i n  o r d e r  t o  
f a c i l i t a t e  J2 i n  r e c o r d i n g  r e s p o n s e s ,  and  p o s i t i v e  s a n c t i o n s  f o r  i m i t a ­
t i o n  w ere  g iv e n  (A ppend ix  A ) .
RESULTS
D u rin g  t h e  40 a c q u i s i t i o n  t r i a l s  i m i t a t i o n  was m e asu re d  on  t h e  20 
c r i t i c a l  t r i a l s  to  d i f f e r e n t i a t e  i m i t a t i o n  from  in d e p e n d e n t  ju d g m e n ts  
o f  t h e  c o r r e c t  a n s w e r .  The m eans and  s t a n d a r d  d e v i a t i o n s  o f  t h e  i m i t a ­
t i o n  s c o r e s  f o r  t h e  f o u r  b lo c k s  o f  f i v e  c r i t i c a l  t r i a l s  a r e  g i v e n  i n  
T a b le  1 ,  and  sum m arized  g r a p h i c a l l y  i n  F i g .  2 . The i m i t a t i o n  s c o re s ,  
i n  e a c h  o f  t h e  f o u r  b lo c k s  o f  10 a c q u i s i t i o n  t r i a l s  w ere  s u b m i t t e d  to  
a  t h r e e  f a c t o r  ( c a s e  I I )  a n a l y s i s  o f  v a r i a n c e  (W iner ,  1 9 6 2 ) .  The 
summary t a b l e  f o r  t h e  a n a l y s i s  i s  p r e s e n t e d  i n  T a b le  2 .
W h ile  _Ss u n d e r  80% r e i n f o r c e m e n t  te n d e d  t o  g i v e  m ore  i m i t a t i v e  
r e s p o n s e s  (X = 1 0 .0 )  t h a n  Ss u n d e r  20% r e i n f o r c e m e n t  (X = 9 . 0 ) ,  t h e  
m ain  e f f e c t  o f  r e i n f o r c e m e n t  was s t a t i s t i c a l l y  i n s i g n i f i c a n t  ( p < .1 0 ) .  
The mean number o f  i m i t a t i v e  r e s p o n s e s  w ere  n o t  s i g n i f i c a n t l y  d i f f e r ­
e n t  o v e r  t h e  f o u r  b lo c k s  o f  t r i a l s  n o r  was t h e  i n t e r a c t i o n  b e tw e e n  
l e v e l  o f  r e i n f o r c e m e n t  and  t r i a l s .  A l th o u g h  t h e  l e v e l  o f  i m i t a t i o n  on 
t h e  i n i t i a l  b l o c k  o f  t r i a l s  f o r  _Ss u n d e r  80% r e i n f o r c e m e n t  i s  n o t  s i g ­
n i f i c a n t l y  d i f f e r e n t  f rom  t h a t  g i v e n  on t h e  f i n a l  b lo c k  o f  t r i a l s  
(p = . 1 4 ) ,  t h e r e  was an  i n c r e a s e  i n  i m i t a t i v e  r e s p o n d i n g .  I n  c o n t r a s t ,  
w h i l e  20% r e i n f o r c e m e n t  £Is showed a n  i n c r e a s e  i n  mean number o f  im i ­
t a t i v e  r e s p o n s e s . o n  t h e  f i r s t  t h r e e  b lo c k s  o f  t r i a l s ,  t h e y  d ro p p e d  to  
t h e  o r i g i n a l  l e v e l  o f  r e s p o n d in g  on t h e  l a s t  b l o c k  o f  t r i a l s  ( F ig .  2 ) .  
On t h e  l a s t  b l o c k  o f  t r i a l s  t h e  mean number o f  i m i t a t i v e  r e s p o n s e s  f o r
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TABLE 1
MEANS AND STANDARD DEVIATIONS FOR THE 
FOUR BLOCKS OF FIVE CRITICAL ACQUISITION TRIALS
-
P r o b a b i l i t y  o f  
r  e i n f  o r e  ement D r iv e  l e v e l 1
B lo c k s  o f  t r i a l s  
2 3 4
80% H igh 2 .5 3
(1 .1 9 )
2 .2 0
( 1 .0 2 )
2 .4 0
( 1 .0 6 )
2 .9 3
( 1 .2 8 )
Low 2 .1 3
(1 .1 3 )
2 .7 3
( .7 0 )
2 .7 3
( .8 8 )
2 .4 0
( .9 1 )
20% H igh 2 .1 3
(1 .1 9 )
2 .4 7
( .8 3 )
2 .6 0
(1 .0 6 )
2 .1 3
(1 .4 6 )
Low 1 .9 3
(1 .1 0 )
2 .2 7
(1 .0 3 )
2 .4 7
( .7 4 )
1 .9 3
(1 .1 0 )
F i g .  2 Mean number o f  i m i t a t i v e  r e s p o n s e s  p e r  b l o c k  o f  f i v e  
c r i t i c a l  a c q u i s i t i o n  t r i a l s  f o r  h ig h  and  low  d r i v e  _Ss 
u n d e r  80% and 20% r e i n f o r c e m e n t .
8 0 %  R E I N F O R C E M E N T
HIGH DRIVE  ---------•
L O W  DRIVE •--------- '
2 0 %  R E I N F O R C E M E N T  
l-IIGI-l DRIVE •---------•
LOW DRIVE3 0  o
2.0
2 3 4
B LO CK S OF 5 TRIALS
TABLE 2
ANALYSIS OF VARIANCE OF IMITATIVE RESPONSES 
FOR THE 20 CRITICAL ACQUISITION TRIALS
S o u rc e  o f  v a r i a n c e d f Mean s q u a r e F
B etw een s u b j e c t s 1 2 1 .3 2 6
R e in fo rc e m e n t  (R) l 4 .2 6 7 3 .2 7 5
D r iv e  (D) l .6 0 0 .461
R x  D l .417 .3 2 0
S u b j . w. g ro u p s  
[ " e r ro r  (b e tw e e n )  U
56 1 .3 0 3
W i th in  s u b i e c t s 180 1 .0 6 7
T r i a l s  (T) 3 1 .3 9 4 1 .3 1 4
R x T 3 1 .0 8 9 1 .0 2 6
D x  T 3 1 .1 1 1 1 .0 4 7
R x  D x  T 3 .994 .937
T x s u b j . w. g ro u p s  
E e r r o r  ( w i t h i n ) ]
168 1 .0 6 1
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20% r e i n f o r c e m e n t  _Ss was s i g n i f i c a n t l y  lo w er  th a n  f o r  80% r e i n f o r c e m e n t  
Ss (p < . 0 4 ) .
The m a in  e f f e c t  o f  d r i v e  was a l s o  s t a t i s t i c a l l y  i n s i g n i f i c a n t .  I t  
can  b e  n o te d  t h a t  t h e  s i g n i f i c a n t  d i f f e r e n c e  b e tw ee n  t h e  80% and  20% 
g ro u p s  on t h e  l a s t  b lo c k  o f  a c q u i s i t i o n  t r i a l s  i s  p r i m a r i l y  due  to  t h e  
p e r fo rm a n c e  o f  t h e  80% g ro u p .  As s e e n  i n  F i g .  2 ,  u n d e r  80% r e i n f o r c e ­
m ent h ig h  d r i v e  Ss t e n d e d  t o  g i v e  m ore i m i t a t i v e  r e s p o n s e s  t h a n  low  d r i v e  
_Ss on t h e  f i r s t  and l a s t  b lo c k  o f  t r i a l s .  U nder 20% r e i n f o r c e m e n t  h ig h  
d r i v e  j3s t e n d e d  to  g i v e  c o n s i s t e n t l y  m ore i m i t a t i v e  r e s p o n s e s  t h a n  low 
d r i v e  _Ss. A l th o u g h  t h e  p e r fo rm a n c e  f o r  80% r e i n f o r c e m e n t  h ig h  d r i v e  SA 
i s  a p p r o x i m a t e l y  i n v e r s e  t o  t h a t  o f  t h e  80% r e i n f o r c e m e n t  low  d r i v e  and 
t h e  20% r e i n f o r c e m e n t  h ig h  and low d r i v e  £>s, none  o f  t h e  i n t e r a c t i o n s  
a p p ro a c h e d  s i g n i f i c a n c e .
S in c e  t h e  s t i m u l i  d u r in g  a c q u i s i t i o n  w ere  ju d g e d  t o  be  h i g h l y  
ambiguous, there was a possibility that the correct answer was not dis- 
c r i m i n a b l e  and t h a t  t h e r e f o r e  i m i t a t i o n  c o u ld  be  m e a su re  on  a l l  t r i a l s ,  
b o th  c r i t i c a l  and n o n c r i t i c a l .  H owever, a  t h r e e  f a c t o r  ( c a s e  I I )  a n a l y ­
s i s  o f  v a r i a n c e  (W iner ,  1962) showed t h a t  Ss g av e  s i g n i f i c a n t l y  m ore 
m a tc h e d  r e s p o n s e s  when t h e  m ode l was c o r r e c t  ( n o n c r i t i c a l  t r i a l s )  ( p < .0 1 ) .  
Hence t h e  mean number o f  m a tched  r e s p o n s e s  f o r  e a c h  a c q u i s i t i o n  t r e a t m e n t  
and  t h e  summary t a b l e  f o r  t h i s  a n a l y s i s  o f  v a r i a n c e  a r e  p r e s e n t e d  i n  
A ppend ix  B.
The mean number o f  m a tc h e d -d e p e n d e n t  i m i t a t i o n  s c o r e s  d u r in g  t h e  58 
e x p e r i m e n t a l  t r i a l s  w ere  c a l c u l a t e d  f o r  t h e  10 c r i t i c a l  t r i a l s  f o r  e a c h  
o f  t h e  t h r e e  l e v e l s  o f  a m b ig u i t y .  T hese  means and  t h e  s t a n d a r d  d e v i a t i o n s  
a r e  shown i n  T a b le  3 and  p r e s e n t e d  g r a p h i c a l l y  i n  F i g .  3* The v a r i a n c e s  
w ere  hom ogeneous (C = .2 0 0 5 ,  p < .0 1 )  and a  t h r e e  f a c t o r  ( c a s e  I I )  a n a l y s i s
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TABLE 3
MEANS AND STANDARD DEVIATIONS ON 
THE 10 CRITICAL EXPERIMENTAL TRIALS 
FOR EACH LEVEL OF STIMULUS AMBIGUITY
P r o b a b i l i t y  o f  
r e i n f o r c e m e n t
L e v e l  o f  
a m b ig u i ty H igh  d r i v e Low d r i v e
H igh 5 .8 7 5 .0 7
(1 .2 5 ) (2 .1 9 )
Med ium 7 .5 3 7 .1 3
(3 .1 2 ) ( 1 .3 6 )
Low 7 .0 7 6 .7 3
( .9 6 ) ( .8 0 )
H igh 4 .6 0 4 .8 0
( 1 .5 0 ) ( 1 .2 7 )
Medium 6 .3 3 6 .2 7
( 1 .6 3 ) (1 .1 6 )
Low 6 .4 0 6 .4 0
( 1 .3 0 ) ( 1 .4 5 )
F i g .  3 Mean number o f  i m i t a t i v e  r e s p o n s e s  on t h e  10 c r i t i c a l
e x p e r i m e n t a l  t r i a l s  f o r  e a c h  l e v e l  o f  s t i m u l u s  a m b ig u i ty  
a s  a  f u n c t i o n  o f  p r o b a b i l i t y  o f  r e i n f o r c e m e n t  and d r i v e  
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o f  v a r i a n c e  was r u n  (W ine r ,  1 9 6 2 ) .  The summary t a b l e  f o r  t h i s  a n a l y s i s  
i s  shown i n  T a b le  4 .
D u rin g  t h e  c r i t i c a l  e x p e r i m e n t a l  t r i a l s  t h e  m a in  e f f e c t  o f  t h e  two 
p r e v i o u s  r e i n f o r c e m e n t  s c h e d u l e s  was h i g h l y  s i g n i f i c a n t  ( p c . 0 0 1 ) .  As 
shown by F i g .  3 ,  t h e  mean number o f  i m i t a t i v e  r e s p o n s e s  f o r  t h e  80% r e i n ­
f o r c e m e n t  g ro u p  (X = 1 9 .6 7 )  was h i g h e r  t h a n  t h a t  f o r  t h e  20% r e i n f o r c e ­
m ent g ro u p  (X = 1 7 . 4 0 ) .
A m b ig u i ty  was a l s o  a h i g h l y  s i g n i f i c a n t  f a c t o r  i n  t h e  c r i t i c a l  
t r i a l s  ( p < .0 0 1 ) .  As s e e n  i n  F i g .  3 ,  t h e  g r e a t e s t  am ount o f  i m i t a t i v e  
r e s p o n d in g  o c c u r r e d  w i t h  s t i m u l i  o f  medium a m b ig u i ty  (X -  6 .8 7 )  and  low  
a m b ig u i ty  (X = 6 . 6 5 ) .  The mean d i f f e r e n c e  b e tw ee n  low  and m o d e ra te  
a m b ig u i ty  was n o t  s i g n i f i c a n t ,  b u t  a  s i g n i f i c a n t  d ro p  i n  i m i t a t i v e  r e ­
sp o n d in g  o c c u r r e d  w i t h  h ig h  a m b ig u i ty  s t i m u l i  (X = 5 .1 7 )  ( p < .0 0 1 ) .
N e i t h e r  t h e  m a in  e f f e c t  o f  d r i v e  n o r  an y  i n t e r a c t i o n  i n c l u d i n g  
d r i v e  was s t a t i s t i c a l l y  s i g n i f i c a n t .  As s e e n  i n  F i g .  3 ,  h o w ev er ,  u n d e r  
t h e  80% r e i n f o r c e m e n t  c o n d i t i o n  h ig h  d r i v e  jSs showed a  c o n s i s t e n t  t e n d ­
e n cy  t o  i m i t a t e  m ore  u n d e r  e a c h  l e v e l  o f  a m b ig u i t y .
As a  c h e c k  on t h e  r e s u l t s  o b t a i n e d  f o r  t h e  t h r e e  l e v e l s  o f  s t im u lu s ,  
a m b ig u i ty  d u r i n g  t h e  p r e l i m i n a r y  s t u d i e s ,  t h e  p e r c e n t a g e  o f  c o r r e c t  
a n s w e rs  f o r  t h e  t o t a l  c r i t i c a l  and n o n c r i t i c a l  e x p e r i m e n t a l  t r i a l s  w ere  
p l o t t e d  a s  a  f u n c t i o n  o f  h i g h ,  medium, arid low  s t i m u l u s  a m b ig u i t y .  As 
s e e n  i n  F i g .  4 ,  _Ss g a v e  m ore  c o r r e c t  r e s p o n s e s  f o r  t h e  h ig h  a m b ig u i ty  
s t i m u l i  (X = 53.0%) t h a n  f o r  t h e  medium (X = 36.4%) o r  low  (X = 39.6%) 
a m b ig u i t y  s t i m u l i ' a c r o s s  a l l  e x p e r i m e n t a l  t r e a t m e n t s .
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TABLE 4
ANALYSIS OF VARIANCE OF IMITATIVE RESPONSES 
ON THE CRITICAL EXPERIMENTAL TRIALS
S o u rc e  o f  v a r i a n c e d f Mean s q u a r e F
B etw een s u b i e c t s 59 1 .9 6 5
R e in f o rc e m e n t  (R) 1 2 6 .4 5 0 1 7 .7 2 2 *
D r iv e  (D) 1 2 .4 5 0 1 .6 4 2
R x  D 1 3 .4 7 2 2 .3 2 6
S u b j . w. g ro u p s  
C e r r o r  (be tw een)U
56 1 .4 9 3
W i th in  su b i  e c t s 120 2 .7 7 5
A m b ig u i ty  (A) 2 5 4 .8 6 7 2 7 .9 4 6 *
R x  A 2 1 .0 6 7 .543
D x  A 2 .067 .034
R x  D x  A 2 .556 .283
A x  s u b j . w. g ro u p s  
C e r r o r  (w i th in )H
* p < .0 0 1
112 1 .9 6 3
F i g .  4 P e r c e n t a g e  c o r r e c t  r e s p o n s e s  f o r  e a c h  o f  t h e  a m b ig u i ty  
l e v e l s  f o r  t h e  t o t a l  c r i t i c a l  and  n o n c r i t i c a l  e x p e r i ­
m e n ta l  t r i a l s  a s  a f u n c t i o n  o f  l e v e l  o f  r e i n f o r c e m e n t  
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The p r e s e n t  e x p e r im e n t  h a s  i n v e s t i g a t e d  m a tc h e d -d e p e n d e n t  b e h a v i o r  
a s  a  f u n c t i o n  o f  d r i v e ,  r e i n f o r c e m e n t ,  and s t i m u l u s  a m b ig u i ty  i n  an  
a t t e m p t  t o  u n d e r s t a n d  s u c h  b e h a v i o r  i n  t h e  c o n t e x t  o f  H u l l i a n  l e a r n i n g  
t h e o r y .  A c c o r d in g ly  i m i t a t i o n  i s  s e e n  a s  a  l e a r n e d  r e s p o n s e ,  and  i t s  
r e s p o n s e  s t r e n g t h  i s  c o n c e iv e d  a s  a  f u n c t i o n  o f  t h e  number o f  p r i o r  
r e i n f o r c e m e n t s .  T h e r e f o r e ,  i f  m a tc h in g  t h e  m o d e l ’ s r e s p o n s e  i s  i n s t r u ­
m e n ta l  t o  b e in g  " c o r r e c t "  and  i f  m aking  a  c o r r e c t  r e s p o n s e  i s  r e i n ­
f o r c i n g ,  t h e n  i n  t h e  p r e s e n t  80% r e i n f o r c e m e n t  c o n d i t i o n  f r e q u e n c y  o f  
i m i t a t i o n  s h o u ld  i n c r e a s e .  C o n v e r s e ly ,  when n o n i m i t a t i o n  i s  i n s t r u ­
m e n ta l  t o  b e in g  " c o r r e c t "  a s  i n  t h e  20% r e i n f o r c e m e n t  c o n d i t i o n ,  t h e o ­
r e t i c a l l y  i m i t a t i o n  s h o u ld  d e c r e a s e .  The a c t u a l  mean d i f f e r e n c e  i n  
p e r fo rm a n c e  d u r i n g  a c q u i s i t i o n  b e tw ee n  t h e  80% and  20% r e i n f o r c e m e n t  
g r o u p s ,  a l t h o u g h  s t a t i s t i c a l l y  i n s i g n i f i c a n t  o v e r a l l ,  i s  i n  a c c o r d  w i t h  
t h e o r e t i c a l  e x p e c t a t i o n s .  T h i s  d i f f e r e n c e  was s t a t i s t i c a l l y  s i g n i f i c a n t  
by t h e  f o u r t h  b lo c k  o f  a c q u i s i t i o n  t r i a l s  and t h r o u g h o u t  t h e  e x p e r i m e n t a l  
t r i a l s .
The l e v e l  o f  a c q u i s i t i o n  o f  t h e  r e i n f o r c e d  r e s p o n s e ,  h o w ev er ,  was 
lo w e r  f o r  b o t h  g ro u p s  t h a n  i n  p r e v i o u s  e x p e r i m e n t s .  K a n a r e f f  and  
L a n z e t t a  (1 9 5 8 , 1 9 6 0 a ,  1 9 6 0 b ) ,  L a n z e t t a  and  K a n a r e f f  (1 9 5 9 , 1 9 6 1 ) ,  and  
Rosenbaum and T u ck e r  (1 9 6 2 ) ,  f o r  ex am p le ,  fo u n d  t h a t  _Ss u n d e r  80% and 
20% r e i n f o r c e m e n t  o b t a i n e d  a  maximum o f  a p p r o x im a te ly  70% i m i t a t i o n  and
m i  11; i : i , . ! ' , < i < j" 1
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a  minimum o f  a p p r o x im a te ly  40% i m i t a t i o n ,  r e s p e c t i v e l y ,  by t h e  f o u r t h  
b lo c k  o f  t r i a l s  com pared w i t h  53.3% and 50.6% , r e s p e c t i v e l y , i n  t h e  
p r e s e n t  e x p e r im e n t .
T h e re  may be s e v e r a l  r e a s o n s  why t h e  r e l a t i o n s h i p  b e tw ee n  r e i n ­
f o r c e m e n t  and  i m i t a t i o n  was n o t  s t r o n g e r .  F i r s t ,  t h e  p r e s e n t  c r i t e r i o n  
f o r  i m i t a t i o n  was r a t h e r  s t r i n g e n t  s i n c e  m a tc h e d -d e p e n d e n t  r e s p o n d in g  
was m e a su re d  o n ly  on t h e  t r i a l s  t o  w h ich  t h e  m odel g a v e  a n  i n c o r r e c t  
r e s p o n s e  i n  a  s i t u a t i o n  w here  t h e  c o r r e c t  an sw er  m ig h t  h av e  b e e n  d i s -  
c r i m i n a b l e .  I n  c o n t r a s t  o t h e r  e x p e r i m e n t e r s  h a v e  t y p i c a l l y  u s e d  e x p e r ­
im e n t a l  t a s k s  f o r  w h ich  t h e r e  was no o b j e c t i v e l y  c o r r e c t  a n sw e r  and 
i m i t a t i o n  s c o r e s  may h a v e  b e e n  s p u r i o u s l y  i n f l a t e d  by c h a n c e  r e s p o n s e s .
Thus d i f f e r e n c e s  i n  t a s k s  and  s c o r i n g  m e th o d s  may h e l p  to  a c c o u n t  f o r  
t h e  lo w e r  l e v e l  o f  i m i t a t i o n  fo u n d  u n d e r  80% r e i n f o r c e m e n t  i n  t h e  
p r e s e n t  s tu d y .
The e f f e c t  o f  r e i n f o r c e m e n t  may a l s o  h av e  b e e n  m i t i g a t e d  by t h e  
f a c t  t h a t  p o s i t i v e  s a n c t i o n s  f o r  i m i t a t i o n  w ere  g iv e n  o n ly  d u r i n g  t h e  
f i r s t  p a r t  o f  t h e  i n s t r u c t i o n s  and  w ere  n o t  r e p e a t e d  im m e d ia te ly  p r i o r  
t o  t h e  a c q u i s i t i o n  t r i a l s .  T h i s  may n o t  h av e  b e e n  s u f f i c i e n t  t o  o v e r ­
come t h e  S / s  a s s o c i a t i o n  o f  t h e  e x p e r im e n t  w i t h  t h e  u s u a l  t e s t i n g  s i t u ­
a t i o n  i n  w h ich  i m i t a t i o n  i s  d i s c o u r a g e d .  T h i s  p o s s i b i l i t y  i s  g iv e n  
f u r t h e r  s u p p o r t  by K a n a r e f f  a n d  L a n z e t t a ' s  (1958) r e s u l t s  w h ich  showed a  
s t r o n g  c e n t r a l i t y  e f f e c t  i n  i m i t a t i v e  r e s p o n d in g  w i t h  80%, 50%, and 20% 
r e i n f o r c e m e n t  u n d e r  n e g a t i v e  s a n c t i o n s .
Had m ore  a c q u i s i t i o n  t r i a l s  b e e n  i n c l u d e d  i t  i s  e x p e c te d  t h a t  
t h e r e  w ould  h av e  b e e n  a  c l o s e r  c o r r e s p o n d e n c e  b e tw e e n  i m i t a t i o n  and  
p r o b a b i l i t y  o f  m odel r e i n f o r c e m e n t .  The d e c i s i o n  t o  u s e  o n ly  40 a c q u i ­
s i t i o n  t r i a l s  i n  t h e  p r e s e n t  s tu d y  was b a s e d  on L ew is  and  D u n can ’ s (1956 ,
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1958) f i n d i n g  t h a t  a s  t h e  number o f  t r i a l s  d u r in g  c o n d i t i o n i n g  i n c r e a s e s  
t h e  r e s i s t a n c e  to  e x t i n c t i o n  i s  lo w e re d .  The p r e s e n c e  o f  su ch  a  r e l a ­
t i o n s h i p  i n  m a tc h e d -d e p e n d e n t  i m i t a t i o n  i s  s u p p o r te d  by K a n a r e f f  and 
L a n z e t t a f s (1960b) r e s u l t s  i n  w h ich  a s lo w e r  r a t e  o f  e x t i n c t i o n  was found  
a f t e r  80 a c q u i s i t i o n  t r i a l s  t h a n  i n  a p r e v i o u s  s tu d y  (1960a) c o n t a i n i n g  
100 a c q u i s i t i o n  t r i a l s .  B ecau se  r e i n f o r c e m e n t  was n o t  t o  be  g iv e n  d u r in g  
t h e  e x p e r i m e n t a l  t r i a l s ,  i t  was f e l t  t h a t  e v e r y  e f f o r t  s h o u ld  be  made to  
s lo w  down t h e  e x t i n c t i o n  p r o c e s s .
C o n t in u in g  i n  t h e  c o n t e x t  o f  H u l l i a n  l e a r n i n g  t h e o r y ,  t h e  e x c i t a t o r y  
p o t e n t i a l  o f  a  r e s p o n s e  to  a  p a r t i c u l a r  s t i m u l u s  com plex s h o u ld  r e f l e c t  
n o t  o n ly  h a b i t  s t r e n g t h  b u t  a l s o  t h e  d r i v e  l e v e l  o f  t h e  o rg a n is m .  In  
t h e  p r e s e n t  i n v e s t i g a t i o n  d r i v e  l e v e l  was p re s u m a b ly  m a n ip u la t e d  by 
s e l e c t i n g  _Ss who s c o r e d  h ig h  o r  low on  t h e  T a y lo r  MAS. I t  was e x p e c te d  
t h a t  when d i f f e r e n c e s  i n  h a b i t  s t r e n g t h  i n  f a v o r  o f  i m i t a t i o n  w ere  e s t a b ­
l i s h e d  s u c h  a s  i n  t h e  80% r e i n f o r c e m e n t  c o n d i t i o n  h ig h  d r i v e  S_s would 
show a  g r e a t e r  number o f  m a tch ed  r e s p o n s e s  t h a n  low  d r i v e  _Ss. S i m i l a r l y  
when n o n i m i t a t i o n  was r e i n f o r c e d  s u ch  a s  i n  t h e  20% r e i n f o r c e m e n t  t r e a t ­
m e n t ,  h i g h  d r i v e  Sis w ould  be  p r e d i c t e d  t o  g i v e  m ore  n o n i m i t a t i v e  r e s p o n s e s  
t h a n  low  d r i v e  S s .  D u r in g  t h e  e a r l y  a c q u i s i t i o n  t r i a l s  when n e i t h e r  
i m i t a t i o n  o r  n o n i m i t a t i o n  was c l e a r l y  t h e  d o m in a n t  h a b i t ,  d i f f e r e n c e s  due  
to  d r i v e  l e v e l  w ould  n o t  be  p r e d i c t e d ,  and  d i d  n o t  o c c u r .  As a c q u i s i t i o n  
p r o g r e s s e s ,  h o w ev e r ,  s u c h  d i f f e r e n c e s  s h o u ld  b e g i n  t o  a p p e a r .  I n  t h e  
p r e s e n t  s t u d y  t h e  o b s e r v e d  s i g n i f i c a n t  d i f f e r e n c e  b e tw ee n  t h e  80% and  20% 
r e i n f o r c e m e n t  g ro u p s  on t h e  l a s t  b l o c k  o f  a c q u i s i t i o n  t r i a l s  i s  p r i m a r i l y  
due  t o  t h e  i n c r e a s e  i n  number o f  i m i t a t i v e  r e s p o n s e s  o f  t h e  h ig h  d r i v e  
.80% r e i n f o r c e m e n t  g ro u p .  The p r e d i c t e d  d i f f e r e n c e s  w ere  n o t  o b t a i n e d  
d u r i n g  t h e  e x p e r i m e n t a l  t r i a l s  a l t h o u g h  u n d e r  80% r e i n f o r c e m e n t  t h e  h ig h
d r i v e  g ro u p  g a v e  c o n s i s t e n t l y  m ore m a tc h e d -d e p e n d e n t  r e s p o n s e s  th a n  t h e  
low d r i v e  g ro u p .
Thus i n  t h e  p r e s e n t  s t u d y  t h e  s i g n i f i c a n t  r e l a t i o n s h i p  b e tw een  
m a tc h in g  b e h a v i o r  and d r i v e  l e v e l  r e p o r t e d  by Mangan, Q u a r te r m a in ,  and 
V aughan (1960) was n o t  o b t a i n e d .  The d i s c r e p a n c y  b e tw ee n  t h e s e  e x p e r i ­
m en ts  may be  p a r t i a l l y  due  t o  s i t u a t i o n a l  f a c t o r s .  W hile  t h e r e  i s  e v i ­
d e n c e  t h a t  s c o r e s  on  t h e  T a y l o r  MAS a r e  r e l a t e d  t o  e m o t io n a l  r e s p o n ­
s i v e n e s s ,  w h ic h ,  i n  t u r n ,  c o n t r i b u t e s  t o  d r i v e  l e v e l ,  T a y lo r  (1956) and 
S pence  (1958) h a v e  s u g g e s t e d  two a l t e r n a t i v e  e x p l a n a t i o n s  c o n c e r n in g  t h e  
c o n d i t i o n s  u n d e r  w h ic h  d i f f e r e n c e s  i n  d r i v e  l e v e l  a r e  ev o k ed .  A c c o rd in g  
t o  t h e  c h r o n i c  h y p o t h e s i s  s u c h  d i f f e r e n c e s  b e tw ee n  h i g h  and low a n x i e t y  
Ss a r e  c o n t i n u o u s l y  p r e s e n t .  On t h e  o t h e r  hand t h e  a c u t e  h y p o t h e s i s  
s u g g e s t s  t h a t  h i g h  and  low a n x i e t y  s c o r e s  r e f l e c t  d i f f e r e n t i a l  e m o t io n a l  
r e a c t i v i t y  t h r e s h o l d s .  Thus d i f f e r e n c e s  i n  p e r fo rm a n c e  m ig h t  be  
o b s e rv e d  o n ly  i n  s i t u a t i o n s  i n  w h ich  some t h r e a t  i s  p r e s e n t .
I f  t h e  a c u t e  h y p o t h e s i s  i s  t r u e ,  Mangan, Q u a r te r m a in ,  and V aughan’ s 
r e s u l t s  may be  du e  t o  t h e  f a c t  t h a t  t h e i r  p r o c e d u r e  was s p e c i f i c a l l y  
d e s ig n e d  t o  m ax im ize  t h e  s e v e r i t y  o f  g ro u p  p r e s s u r e ,  w h ich  m ig h t  be  
assum ed t o  h a v e  i n c r e a s e d  t h e  d r i v e  l e v e l  o f  t h e  h i g h  a n x i e t y  jSs. More­
o v e r  i n  a  p r e v i o u s  s t u d y  (1959) th e y  fo u n d  t h a t  t h e  s i g n i f i c a n t  d i f f e r ­
e n c e s  b e tw ee n  e x t re m e  MAS s c o r e r s  o n ly  o c c u r r e d  when g roup  p r e s s u r e  was 
s t r o n g .  I n  c o n t r a s t  t h e  p r e s e n t  s tu d y  was n o t  s p e c i f i c a l l y  d e s ig n e d  t o  
i n t r o d u c e  a d d i t i o n a l  s t r e s s  o r  t h r e a t  i n t o  t h e  e x p e r i m e n t a l  s i t u a t i o n  
and was i n s t e a d  b a s e d  on  t h e  a s s u m p t io n  t h a t  MAS s c o r e s  r e f l e c t  d i f f e r ­
e n c e s  i n  c h r o n i c  e m o t io n a l  s t a t e s .  Had t h e  e x p e r im e n t  b e e n  d e s ig n e d  t o  
m ax im ize  s i t u a t i o n a l  s t r e s s  t h e  e f f e c t  o f  d r i v e  on  i m i t a t i o n  m ig h t  h a v e  
b e e n  c o m p a ra b le  t o  t h e  r e s u l t s  o f  Mangan e t  a l .
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The m ost p e r p l e x i n g  r e s u l t  o f  t h i s  i n v e s t i g a t i o n  was t h e  h i g h l y  
s i g n i f i c a n t  r e l a t i o n s h i p  b e tw e e n  l e v e l  o f  a m b ig u i ty  and i m i t a t i o n .  I t  
was assum ed t h a t  t h e  a s s o c i a t i v e  s t r e n g t h s  o f  t h e  c o r r e c t  and i n c o r r e c t  
r e s p o n s e s  would be  a p p r o x im a te ly  e q u a l  f o r  s t i m u l i  t h a t  had b e e n  d e s i g ­
n a t e d  a s  h i g h l y  am biguous  on t h e  b a s i s  o f  t h e  p r e l i m i n a r y  s t u d i e s .
S i m i l a r l y ,  t h e  a s s o c i a t i v e  s t r e n g t h  o f  t h e  c o r r e c t  r e s p o n s e  was assum ed 
t o  be  s t r o n g e r  f o r  t h e  medium a m b ig u i ty  and p a r t i c u l a r l y  f o r  t h e  low 
a m b ig u i ty  s t i m u l i .  W hile  i t  was t h e r e f o r e  p r e d i c t e d  t h a t  m ore i m i t a t i o n  
w ould  o c c u r  w i t h  s t i m u l i  w h ich  w ere  r a t e d  a s  h i g h l y  a m b ig u o u s ,  i i i  f a c t ,  
t h e  r e s u l t s  w ere  e x a c t l y  t o  t h e  c o n t r a r y .  F u r t h e r  e x a m in a t io n  o f  t h e  
d a t a  showed t h a t  a l l  j3s r e g a r d l e s s  o f  e x p e r i m e n t a l  c o n d i t i o n  f o r  b o th  
t h e  c r i t i c a l  and  n o n c r i t i c a l  t r i a l s  g a v e  m ore  o b j e c t i v e l y  c o r r e c t  
r e s p o n s e s  t o  t h e  h ig h  a m b ig u i ty  s t i m u l i  t h a n  t o  t h o s e  o f  medium and low 
a m b ig u i t y .  Thus i f  a m b ig u i ty  r a t i n g s  had b e e n  made by t h e  e x p e r i m e n t a l  
JSs r a t h e r  t h a n  by t h o s e  u s e d  i n  t h e  two p i l o t  s t u d i e s ,  t h e  r a t i n g s  o f  
t h e  h i g h  and  low  a m b ig u i t y  s t i m u l i  w ould  b e  r e v e r s e d !
Why  t h e  r e s u l t s  on  t h e  e x p e r i m e n t a l  t r i a l s  s h o u ld  be  i n  d i r e c t  
c o n t r a d i c t i o n  t o  t h e  f i n d i n g s  o f  b o th  p r e l i m i n a r y  s t u d i e s  i s  unknown.
I n  t h e  f i r s t  s t u d y  t h e  t h r e e  l e v e l s  o f  a m b ig u i ty  w ere  s e l e c t e d  on t h e  
b a s i s  o f  t h e  p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s  g iv e n  to  e a c h  s t i m u l u s .
A f t e r  p h o to g r a p h in g  t h e  s t i m u l i ,  t h e  s l i d e s  w ere  p r e s e n t e d  to  a  new 
g ro u p  o f  _Ss. T hese  new r a t i n g s  o f  s t i m u l u s  a m b i g u i t y ,  b a s e d  on t h e  
mean p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s ,  a g r e e d  v e r y  c l o s e l y  w i t h  t h e  
o r i g i n a l  r a t i n g s . '  The d a t a  and  p r o c e d u r e  h a v e  b e e n  c a r e f u l l y  r e v ie w e d  
and  t h e r e  d o e s  n o t  seem t o  be  any  m e t h o d o l o g i c a l  e r r o r  w h ich  c o u ld  
a c c o u n t  f o r  t h e  p r e s e n t  r e s u l t s .
The c o m p le t e ly  u n e x p e c te d  f i n d i n g s  make i t  i m p o s s i b l e  t o  form
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any  c o n c l u s i o n s  a s  t o  t h e  r e l a t i o n s h i p  b e tw ee n  i m i t a t i o n  and  s t i m u l u s  




INSTRUCTIONS FOR TAYLOR MANIFEST ANXIETY SCALE
Each o f  you w i l l  b e  g iv e n  a t r u e - f a l s e  q u e s t i o n a i r e  c o n t a i n i n g  
n i n e t y - o n e  i t e m s .  The q u e s t i o n s  a r e  c o n c e rn e d  w i t h  p e r s o n a l  a t t i t u d e s  
P l e a s e  do n o t  l e a v e  any  i t e m s  u n a n s w e re d .  You may n o t  b e  a b l e  t o  g i v e  
a  c o m p le t e ly  t r u e  o r  f a l s e  a n s w e r ;  h o w ev e r ,  c h o o s e  t h e  a l t e r n a t i v e  
t h a t  b e s t  d e s c r i b e s  y o u r  f e e l i n g s .  Do n o t  spend  a  l o t  o f  t im e  on an y  
one  q u e s t i o n .  I n s t e a d  g i v e  y o u r  f i r s t  r e a c t i o n  and be  a s  h o n e s t  a s  
you c a n  i n  y o u r  a n s w e r s .
T h i s  q u e s t i o n a i r e  h a s  j u s t  b e e n  d e v e lo p e d .  I t  i s  b e in g  g iv e n  to  
t h e  I n t r o d u c t o r y  P s y c h o lo g y  c l a s s e s  i n  o r d e r  t o  o b t a i n  n o r m a t iv e  d a t a .  
We a r e  n o t  so much i n t e r e s t e d  i n  y o u r  i n d i v i d u a l  s c o r e s  a s  we a r e  i n  
t r y i n g  t o  f i n d  o u t  t h e  a t t i t u d e s  o f . t h e  a v e r a g e  c o l l e g e  s t u d e n t .  Thus 
h o n e s ty  i n  a n s w e r in g  i s  s t r e s s e d .
C i r c l e  t h e  "T" f o r  t r u e  o f  t h e  "F "  f o r  f a l s e  b e s i d e  e a c h  q u e s t i o n  
You w i l l  h a v e  t h e  r e s t  o f  t h e  h o u r  t o  t a k e  t h e  t e s t .  When you f i n i s h  
p l e a s e  l e a v e  t h e  q u e s t i o n a i r e  w i t h  me.
Anyone who d o e s  n o t  w is h  to  f i l l  o u t  t h e  q u e s t i o n a i r e  may be  
e x c u s e d .
A re  t h e r e  any  q u e s t i o n s ?
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INSTRUCTIONS FOR PRELIMINARY STUDIES
T h i s  i s  a  p i l o t  s tu d y  i n  w h ic h  I  am a t t e m p t i n g  t o  d e t e r m i n e  i f  t h e  
s t i m u l i  I  w i l l  be  p r e s e n t i n g  you a r e  e a s y  o r  d i f f i c u l t .  I  am g o in g  t o  
be  show ing you s t i m u l i  t h a t  c o n t a i n  a  number o f  d o t s  ( g iv e  e x a m p le ) .
The s t i m u l u s  i s  d i v i d e d  i n t o  two h a l v e s ,  "A" and "B ". Your t a s k  w i l l  
be  to  d e s i g n a t e  on y o u r  an sw er  s h e e t s  w h ich  s i d e ,  "A" o r  "B ", c o n t a i n s  
m ore  d o t s .  P l a c e  a  c h e c k  m ark  on y o u r  s h e e t  u n d e r  t h e  l e t t e r  w h ich  
d e s i g n a t e s  t h e  s i d e  c o n t a i n i n g  m ore  d o t s .  F o r  e x am p le ,  i f  you t h i n k  
mBm h a s  more d o t s  t h a n  "A ", c h e c k  flB" on y o u r  an sw er  s h e e t  and  v i c e  
v e r s a .  Som etim es "A" w i l l  c o n t a i n  m ore d o t s  and som etim es  "B" w i l l  
c o n t a i n  m o re .  A l th o u g h  some o f  t h e  ju d g m e n ts  may be  d i f f i c u l t ,  t h e r e  
w i l l  a lw a y s  be  a  d i f f e r e n c e  b e tw e e n  t h e  two s i d e s .
The s t i m u l i  w i l l  be  p r e s e n t e d  f o r  a  s h o r t  p e r i o d  o f  t im e  and  you
w i l l  b e  g iv e n  20 s e c o n d s  (8 s e c o n d s  i n  t h e  seco n d  p i l o t  s t u d y )  to  make
y o u r  ju d g m e n ts  b e f o r e  t h e  n e x t  s t i m u l u s  i s  p r e s e n t e d .  _E w i l l  s i g n a l  
t h e  p r e s e n t a t i o n  o f  e a c h  s t i m u l u s  by s a y in g  " r e a d y " .  P l e a s e  s e l e c t  a n
a n s w e r  f o r  e a c h  s t i m u l u s  and  t r y  t o  do y o u r  b e s t .
Any q u e s t i o n s ?
INSTRUCTIONS FOR THE EXPERIMENT PROPER
From t h i s  e x p e r im e n t  we a r e  h o p in g  to  d e t e r m in e  t h e  n a t u r e  o f  t h e  
a b i l i t y  and the .  p r o c e s s e s  in v o lv e d  i n  l e a r n i n g  t o  make n u m e ro s i ty  j u d g ­
m e n ts .  We a r e  a l s o  i n t e r e s t e d  i n  a r e l a t e d  p ro b le m : t h e  d e v e lo p m e n t
o f  e f f e c t i v e  m eans f o r  im p ro v in g  t h e  a c c u r a c y  o f  n u m e r o s i ty  ju d g m e n ts .  
One p o s s i b i l i t y  i s  t h a t  w o rk in g  i n  a g ro u p  may im p ro v e  o n e ’ s a b i l i t y  to  
make s u ch  ju d g m e n ts .
I n  t h i s  s e s s i o n  I  w i l l  be  show ing you s l i d e s  w h ich  c o n t a i n  a number 
o f  d o t s  ( g iv e  e x a m p le ) .  As you c a n  s e e ,  t h e  s l i d e  i s  d i v i d e d  i n t o  two 
h a l v e s ,  "AM and "B ". Your j o b  w i l l  b e  to  t e l l  me w h ich  s i d e ,  "A" o r  
"BM, c o n t a i n s  m ore  d o t s .  F o r  ex am p le ,  on t h i s  s l i d e  i f  you t h i n k  t h a t  
"B" h a s  m ore d o t s  t h a n  "A", you w ould answ er  "B ", o r  i f  you t h i n k  "A" 
h a s  m ore d o t s ,  you w ould  an sw e r  "A". A l th o u g h  some ju d g m e n ts  may be  
d i f f i c u l t ,  t h e r e  w i l l  a lw a y s  b e  a  d i f f e r e n c e  b e tw e e n  th e  h a l v e s .
E ach  s l i d e  w i l l  b e  shown f o r  a  s h o r t  t im e  and you w i l l  be  g iv e n  
8 s e c o n d s  i n  w h ich  t o  g i v e  me y o u r  a n s w e r s .  A ls o  I  h av e  some mimeo­
g ra p h e d  s h e e t s  c o n t a i n i n g  t h e  number o f  e a c h  s l i d e .  I  w i l l  an n o u n ce  t h e  
number o f  e a c h  s l i d e  b e f o r e  i t  i s  p r e s e n t e d  and  w ould  a p p r e c i a t e  y o u r  
c h e c k in g  t h e  num bers  on  y o u r  s h e e t  t o  make s u r e  I  h a v e  n o t  s k ip p e d  a  
s l i d e .
F i r s t  I  w i l l  be  show ing you some p r a c t i c e  s l i d e s .  A f t e r  b o th  o f  
you  h a v e  g i v e n  y o u r  a n s w e r ,  I  w i l l  an n o u n ce  t h e  c o r r e c t  a n s w e r .  F o r  
c o n v e n ie n c e  s a k e ,  would you p l e a s e  a lw a y s  go f i r s t ,  " m o d e l ’ s nam e".
( I n s t r u c t i o n s  g iv e n  a f t e r  t h e  40 a c q u i s i t i o n  t r i a l s ) .  Now t h a t  
you h av e  a  good i d e a  o f  w hat t h e  s l i d e s  a r e  l i k e  and h a v e  had some 
p r a c t i c e  i n  m aking  ju d g m e n ts ,  I  am g o in g  to  show you some m ore  s l i d e s .
4]
On t h e s e  s l i d e s  I  w ould  l i k e  you to  c o n t i n u e  g i v i n g  me y o u r  a n s w e rs  a s  
you h a v e  b een  d o in g ;  h o w ev e r ,  t h i s  t im e  I  w i l l  n o t  be  t e l l i n g  you w hat 
t h e  c o r r e c t  an sw er  i s .
APPENDIX B
SUMMARY OF MATCHED RESPONSES ON THE NONCRITICAL TRIALS 




Means and  S ta n d a rd  D e v i a t i o n s  f o r  
t h e  40 C r i t i c a l  and N o n c r i t i c a l  A c q u i s i t i o n  T r i a l s
T r i a l s P r o b a b i l i t y  o f  
r e i n f o r c e m e n t H igh  d r i v e Low d r i v e
C r i t i c a l 80% 1 0 .0 7 1 0 .0 0
(2 .0 9 ) ( 2 .0 7 )
20% 9 .3 3 8 .6 0
(2 .6 6 ) ( 2 .2 6 )
N o n c r i t i c a l 80% 1 2 .4 0 1 2 .6 0
(1 .6 0 ) ( 2 .2 3 )
20% 1 0 .8 7 1 0 .6 0
(2 .7 2 ) ( 2 .2 9 )
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TABLE 2
ANALYSIS OF VARIANCE OF IMITATIVE RESPONSES ON 
THE TOTAL ACQUISITION TRIALS
S o u rc e  o f  v a r i a n c e d f Mean s q u a r e F
B etw een s u b i e c t s _59 5 .5 6 1
R e in f o rc e m e n t  (R) 1 6 0 .2 0 9 1 2 .7 7 0 *
D r iv e  (D) 1 1 .4 0 9 .299
R x D 1 2 .4 0 7 .510
S u b j . w. g ro u p s  
[ e r r o r  (b e tw e e n ) ]
56 4 .7 1 5
W i th in  s u b i e c t s 60. 7 .4 9 2
C r i t i c a l  v s  n o n .  (C) 1 1 3 4 .4 0 9 2 4 .2 5 3 *
R x  C 1 3 .6 7 4 .663
D x  C 1 1 .0 0 7 .182
R x  D x  C 1 .007 .014
C x s u b j . w. g ro u p s  
[ e r r o r  ( w i t h i n ) ]
* p < . 01




P e r c e n t a g e  I m i t a t i o n  R e sp o n s e s  on t h e  10 N o n c r i t i c a l  
T r i a l s  f o r  Each o f  t h e  T h re e  L e v e l s  o f  A m b ig u i ty
P r o b a b i l i t y  o f  
r e i n f o r c e m e n t
L e v e l  o f  
A m b ig u i ty H igh  d r i v e Low d r i v e
80% H igh .59 .64
Med ium .43 .46
Low .47 .53




IMITATIVE RESPONSES FOR EACH SUBJECT 
ON THE CRITICAL ACQUISITION AND EXPERIMENTAL TRIALS
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Summary o f  I m i t a t i v e  R e sp o n se s  Made by 
Each  S u b je c t  on  t h e  C r i t i c a l  A c q u i s i t i o n  T r i a l s
80% r e i n f o r c e m e n t ,  h ig h  d r i v e  g ro u p
B lo c k s  o f  f i v e  t r i a l s
S u b je c t  # 1 2 3 4
1 1 2 3 3
2 4 2 2 2
3 3 4 3 5
4 2 2 3 2
5 3 3 2 3
6 5 1 2 4
7 2 2 4 3
8 2 3 3 3
9 3 2 1 2
10 1 ' 3 3 0
11 1 1 0 5
12 2 3 2 2
13 4 3 2 3
14 2 0 4 4
15 2 2 2 2
Sum 3 8 .0 0 3 3 .0 0 3 6 .0 0 4 4 .0 0
Mean 2 .5 3 2 .2 0 2 .4 0 2 .9 3
S ta n d a rd  d e v i a t i o n 1 .1 9 1 .0 2 1 .0 6 1 .2 8
80% r e i n f o r c e m e n t ,  low  d r i v e  g ro u p
B lo c k s  o f  f i v e  t r i a l s
S u b j e c t  # 1 2 3 4
1 2 2 4 2
2 0 4 2 2
3 3 3 1 3
4 4 2 3 3
5 4 3 3 4
6 2 3 3 3
7 1 3 3 1
8 2 4 4 3
9 2 2 3 1
10 2 3 2 3
11 3 2 4 3
12 1 2 3 2
13 2 3 2 2
14 3 2 2 3
15 1 2 2 2
Sum 3 2 .0 0 4 1 .0 0 41 .0 0 36
Mean 2 .1 3 2 .7 3 2 .73 2
S ta n d a rd  d e v i a t i o n 1 .1 3 .7 0 .88 .91
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20% r e i n f o r c e m e n t ,  h ig h  d r i v e  g ro u p
B lo c k s  o f  f i v e  t r i a l s
Subj e c t  # 1 2 3 4
1 1 1 3 0
2 2 3 4 2
3 1 2 2 2
4 1 3 4 2
5 1 2 3 1
6 3 3 0 3
7 2 2 3 3
8 2 3 3 2
9 1 3 3 4
10 2 4 1 4
11 4 3 3 5
12 2 1 2 0
13 3 2 3 1
14 2 3 2 1
15 5 2 2 2
Sum 3 2 .0 0 3 7 .0 0 3 9 .0 0 32,
Mean 2 .1 3 2 .47 2 .6 0 2.
S ta n d a rd  d e v i a t i o n 1 .1 9 .83 1 .0 6 1.
20% r e i n f o r c e m e n t , low d r i v e  g ro u p
B lo c k s  o f  f i v e  t r i a l s
S u b j e c t  # 1 2 3 4
1 2 2 2 0
2 2 3 3 1
3 2 3 3 2
4 1 3 2 1
5 4 2 3 2
6 0 3 3 2
7 1 3 4 3
8 3 2 2 4
9 1’ 1 1 1
10 3 0 3 3
11 3 2 3 3
12 1 1 2 2
13 3 3 2 3
14 1 4 2 1
15 2 2 2 1
Sum 2 9 .0 0 3 4 .0 0 3 7 .0 0 29
Mean 1 .9 3 2 .2 7 2 .4 7 1
S ta n d a rd  d e v i a t i o n 1 .1 0 1 .0 3 .74 1
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Summary o f  I m i t a t i v e  R e s p o n se s  Made by Each S u b je c t  on t h e  
10 C r i t i c a l  E x p e r im e n ta l  T r i a l s  f o r  Each  L e v e l  o f  A m b ig u i ty
80% r e i n f o r c e m e n t ,  h ig h  d r i v e  g ro u p
L e v e l  o f  a m b ig u i ty
Subj e c t  # H igh Medium Low
1 5 7 9
2 5 6 6
3 8 8 7
4 6 7 7
5 7 9 6
6 7 8 7
7 5 7 9
8 6 8 7
9 5 7 6
10 4 7 7
11 5 7 7
12 5 9 7
13 5 7 7
14 7 8 6
15 8. £
Sum 8 8 .0 0 1 1 3 .0 0 1 0 6 .0 0
Mean 5 .8 7 7 .5 3 7 .0 7
S ta n d a rd  d e v i a t i o n 1 .2 5 3 .1 2 .96
80% r e i n f o r c e m e n t ,  
S u b je c t  #
low d r i v e  g ro u p  
L e v e l
H igh
o f  a m b ig u i ty  
Med ium Low
1 4 8 7
2 4 7 7
3 5 10 8
4 3 6 6
5 8 8 7
6 4 7 8
7 3 6 7
8 10 9 7
9 3 6 5
10 5 6 6
11 7 7 6
12 5 9 7
13 7 6 7
14 5 6 7
15 2 2 2
Sum 7 6 .0 0 1 0 7 .0 0 1 0 1 .0 0
Mean 5 .0 7 7 .1 3 6 .7 3
S ta n d a rd  d e v i a t i o n 2 .1 9 1 .3 6 .8 0
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20% r e i n f o r c e m e n t ,  h ig h  d r i v e  g ro u p
L e v e l  o f  a m b ig u i ty
S u b je c t  # H igh Medium Low
1 5 9 4
2 3 5 7
3 3 10 5
4 4 6 9
5 6 6 7
6 3 7 5
7 3 4 7
8 5 7 6
9 8 6 7
10 4 6 6
11 6 6 8
12 5 7 6
13 3 7 5
14 6 5 7
15 _5 4_ ]_
Sum 6 9 .0 0 9 5 .0 0 9 6 .0 0
Mean 4 .6 0 6 .3 3 6 .4 0
S ta n d a rd  d e v i a t i o n 1 .5 0 1 .6 3 1 .3 0
20% r e i n f o r c e m e n t ,  low d r i v e  g roup
L e v e l  o f  a m b ig u i ty
S u b je c t  # H igh Medium Low
1 5 7 4
2 7 7 3
3 3 5 8
4 4 6 7
5 4 5 5
6 5 4 6
7 4 8 7
8 6 6 6
9 5 7 8
10 6 6 ,7 .,
11 5 7 7
12 7 8 7
13 4 5 8
14 4 7 6
15 2 2 2
Sum 7 2 .0 0 9 4 .0 0 9 6 .0 0
Mean 4 .8 0 6 .2 7 6 .4 0
S ta n d a rd  d e v i a t i o n 1 .2 7 1 .1 6 1 .4 5
APPENDIX D
MATCHED RESPONSES FOR EACH SUBJECT 
ON THE NONCRITICAL ACQUISITION AND EXPERIMENTAL TRIALS
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Summary o f  M atched  R e sp o n se s  Made by Each S u b je c t  
on t h e  20 N o n c r i t i c a l  A c q u i s i t i o n  T r i a l s
80% r e i n f o r c e m e n t  20% r e i n f o r c e m e n t
S u b je c t  # H igh  d r i v e Low d r i v e H igh  d r i v e Low d r i v e
1 13 13 10 9
2 13 -15 6 9
3 15 14 9 11
4 12 10 10 14
5 12 14 10 9
6 11 9 13 10
7 9 16 10 12
8 15 14 13 10
9 12 10 10 6
10 13 11 11 13
11 11 9 10 10
12 14 14 15 13
13 11 13 16 14
14 13 14 13 11
15 12 13 7 8
Sum = 1 8 6 .0 0
Mean = 1 2 .4 0
S ta n d a rd  d e v i a t i o n  = 1 .6 0
1 8 9 .0 0
1 2 .6 0
2 .2 3
1 6 3 .0 0
1 0 .8 7
2 .7 2
1 5 9 .0 0
1 0 .6 0
2 .2 9
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Summary o f  M atched R e s p o n s e s  Made by Each S u b je c t  on 
th e  N o n c r i t i c a l  E x p e r im e n ta l  T r i a l s  f o r  Each L e v e l  o f  A m b ig u i ty
80% r e i n f o r c e m e n t ,  h ig h  d r i v e  g roup
S u b je c t  # L e v e l  o f  a m b ig u i ty
H igh  (9 t r i a l s )  Medium (10 t r i a l s )  Low (9 t r i a l s )
1 5 4 4
2 5 3 5
3 7 6 5
4 5 6 3
5 6 3 5
6 5 3 4
7 6 4 5
8 7 4 6
9 5 4 4
10 4 7 3
11 2 3 4
12 7 6 4
13 5 4 6
14 5 4 3
15 6 3 2
> ta l  p e r c e n t 59.26% 42.67% 47 .4 ]%
80% r e i n f o r c e m e n t ,  low  d r i v e  g ro u p
S u b j e c t  # L e v e l  o f  a m b ig u i ty
H igh  (9 t r i a l s )  Medium (10 t r i a l s )  Low (9 t r i a l s )
1 7 4 4
2 5 3 4
3 5 5 7
4 4 4 4
5 8 4 4
6 5 5 5
7 6 7 4
8 9 7 5
9 2 7 3
10 8 5 3
11 3 4 5
12 6 4 7
13 7 2 4
14 6 4 5
15 5 4 7
T o t a l  p e r c e n t 63.70% 46.00% 52.59%
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20% r e i n f o r c e m e n t ,  h ig h  d r i v e  g roup
S u b je c t  #
















T o t a l  p e r c e n t  49.63%
L e v e l  o f  a m b ig u i ty

















20% r e i n f o r c e m e n t ,  low  d r i v e  g ro u p
Subj e c t  #
















L e v e l  o f  a m b ig u i ty
















t r i a l s )
74%
t r i a l s )
T o t a l  p e r c e n t 54.81% 40.67% 42.22%
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